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25X1
ReDIOCHEMICAL, RESTARCH IN THE USSR 1
By Viotor Spitsyn, .
Professor of )osoow University, Corresponding llember of |
the. USSR academy of Sciences, |
25X1

Studies of radiocactive ele..ents began in Russle soon after |
radioactivity had been disccvered. They were conducted in close
cooperation between scientists of various specialities: minera-
logists, physicists, chemists, technologisﬁs and physiolans.

The physlcists A.P.Sokolov (1903) and I,.I. Borgmen (1904)
studied the radiocactivity of varilous natural objects - mineral
water, medicinal mud, rock and soil, and considerably improved
‘the methods of radiometry. A.P.Sokolov notably developed a
compensation method for determining radium by radon, whioh sub-
seyuently found wide application.

N.A.Orlov (1904) discovered radiation-clemical transforma-
tions of paraffin and other organic substances during t he action
of radiunm éé&nat&en. Y.y.gntonov (1913) disocovered a new
radiolelevient, uranium;t;among the produots of decay of uraniun.,
L.S.Kolovrat-Chervinsky (191&)( comducted major research on the ‘
isolation of radium emanatiOntS}'solid and molten salts., V1. I.
Spitsyn (1917) used radimactive tracer atoms (RATh, UX3) to
measure the solubility of slightly soluble compounds of thorium.

I.a.Antipov (1900) discovered a uranium deposit in the

Ferghana Reglon, the first in Russie. V.I,Vernadsky (1910)
) a '
xpeditions v.imed at a wid e-scale research of
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‘ . ‘uranium-radium and thorium ores and undertook an extendl ve
study of the geochemistry of redioCelements. Kh.I. Antgnovich
: '(1908‘) carried out experimental refining of Russian uranium-
'; - i/ vanadium oreg,but the attempts to 1solate radium from 1t en-
f .. oountered great difficulties, '
i o Even at that vtimo Rugsian soientists took full account of
the importance of roaéaroh in the field of radicactive elements.
. In 1910, V.I.Vernadsky (1) wrote: "Today sources of atomio
" power are revealed before us in the phenomena of radioactivity,
exceeding millions of times those which man's imagination
could ploture , sBources whioch by their nower and importance dwarf
4 - the power of stoam,' electricity and @xplosion processes ....
Mankind has entered the new age 6!' radiant, i.e, atom.‘lo,.powor,"

| - The level of industrial production was, however, verv low in

prerevolutionary Russia. A4s a result, the material and engineer
ing_ opportuaities for the advancament. of research, notabdbly, on
ra'diochsmhtxjy, were greatly limited. ,
The situation bas abruptly changed after the Great Qotober
Sdoiq 1ist Revolution. One of the first tasks set by the Soviet
| government in 1918 before the Academy of Sciences was to
elaborate a method for extraoting redium out of Soviet uramum-
vanadium 61'0:. The task, dififioult at the time, was success-
o fully resolved under the 'guidanco of ¥.G.Xhlopin, an outstahd-
| ing Russian chemist, and in 1921 tj.ho staff of the Xxperimental

’M'
) Radium Plant produced the “irst preperasion of radium bromide.

oA

g, o
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The prodmtion of pure compounds of uranium was started in the
USSR & few(later on the basis of these raw waterials,

The further development of radiochemistry in the USSR was
olosely oconnected with the aotivities of the Radium Institute
'foundod in 1922 and attached to the Academy of Sciences. TUnder
the guidence of V.G.,Khlopln, the regeierithoo-—woreo—bavost 1-
geded of the procese-oc.ourriqg in fractional orystallization of
barium-radium salts M‘:w ) e-O'Of whioch proved indispens-
able in ensuring the prosress of the Smriet radium industry,

Acoording to tho rule evolved long ago by K.Falang =P Pam*
(1913), a radiocelement in solution in a state of microoconocent-
ration is supposed to be absorbed by the e if the
ehmﬁt forms with an ion of the revers:&f}an of the solid
phase a compound which 1s difﬁoul*es—-dim in the given
med}um. In 1921;-, Khlopin (2) proved that isomorphism of the
: and the radium salt so formed is an indispensabdle
condition of suoh coprecipitation, while the degree of solubil-
ity is of no considerable importance. For example, during the
ory-ullization of gypsum out of a solution, the radium pre-
sent there does not pass into the e&d&v a3 gypsum end radium
sulphate are not isomorphous. Anhydrous strontium nitrate
isolated from aqueous solutions at a temperature ebove 31.0 is
isomorphous with radium nitrate and captures it in the course
of cryltallization. On the other hand, with a temperature

below 31. C, whon%ydrato Sr(N03)2.m20, is formed, whioch 1s
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not isomorphous with rédium nitrate, the latter is not
included at all in the solid phase. If, however, orystalliza-
tion of strontium nitrate is carried out at 0°C, the isolated
orystals of Sr(N03)2.aHéc again begin to capture radium as a
result of forming tetrahydrate of radfum nitrate, similar to
barium, which does not exist in a free state but which is
capable of producing isomorphous mixtures with Sr(No3)2-LH20.
V.G.Knlopin was the first t0 employ quantitative physico-
ohemiocal methods to study two-phase systems, of the type salt-
water, containing a microscomponent. It was demonstrated that
during orystallization equilibrium {8 attained much slower by
the microcomponent then by the maorocomponent. This pointed
to the great role played by the process of residue recrystal-
lization, whioh oocurs for a long period of t ime, after the
apparent equilibrium between the maocrocomponent and the solu-
tion has already bet in, and which replaces tie phenomenon
of di ffusion, practically absent in the solild phase, .
V.G.Khlopin (3) and his associates made a study of over 30
systems containing compounds of strontium, barium, lead, cerium,
uragium, etc, as a maciocomponent, and radium, polonium, and
lead, biemuth end thorium isotopes (RaD, Ra® and UX;) as a
microcomponent. It appeared in every case under investigation

that the mierocomponeat producing a compound isomorphous with

the s0lid phase is Aistrivuted between tte crystals and the

solution like a diluted substnace betwean two non»mixing sol-

_ Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6 i
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vents (V.G.Khlopin, 1924). ]
The following formula was suggested for quantitatively
—apprateing the distribution of radium between the corystals of

barium salt aﬁd the solution:

x e k=X
= v . _ (1)

where x is the amount of radium which passed into the orystals,
m 1s the weight of the 80114 phase, 1 - x is the amount of
radium remaining in the solutioql, v is the volume of the solu- |
tion, and K is some constant typical of every pair of salts. ‘
Subsequently V.G.Khlopin and B.A.Nikitin (4) modified the

equation in the following way:

, Pil _ ‘r(_l:_:l“ : "
'where X, 1l-X and m bave the former values, q is the nu!i of
the 1iquid phase, and 81 and 80 uo‘tho specifio weights of
th§ l;alid and 1liquid phase.

If one designates by x and i-x ro.pootivoly the amount of
the uorooonponqnt which passed into the -orystals or roulao&nt
in the solution, and by y and l-y the amount of the maerocompon:
which passed into the orystals or remained im the loqution.
the process of fractional orystallization may bedfined by

the following equation:

X 31~X oD (3)
7 T-7

where D u the ooorrioioqt of- r:ntaoniu. repr ounting the
Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6
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" ment in the orystals and the coeffiocient of miorooomponent
impoverishment in the solution,

4
In case fraotional orystallization proceeds in & nermal |

“r

way, the eoeffiecient of orystallization remains oonstant and,

at the same timo, corresponds to equation (3) throughout the
proocess. 'rhis' regularity wis repeatedly checked in practice
and aervoq as a soientific basis in controlling and ndjunﬁihg
the industrial methods dr 1solating redium and some other
radicelements.

§ o
Prooceeding from the-deﬁr;’m of the thermodynamic potentia

v%&ewﬂmﬂhﬂ -

and the theory of aotivities, A,P. Ratner (5) dodwod/v theo-

rotiod—-}g@Saﬁ’ii'on”a&b"tiauhg the regularity of
distribution of the miérocomponont between the s01id orystal
@nd 1liquid phases and established a connection between the
ocoefficient of rraotipning and the oconocentrations of the
gomponents in the two phases, and the propsrties of pure
components, The equation he obtained proved to fully acocord
with the experimental data.

The reaearch outlined above has made it also possidble to

2 ya—nq»’nm Ay Mww%

draw the following important theoretical conoclusion: the

appliocability of the law of Aistribution to thalbohaviw_t" o

#0me miorocomponent between the orystals of some salt and thb
f | solution is proof of the presence of isomorphism between the
available compound of the microcomponent and the salt forming

& 80114 phase, and of the similarity of thelr comvosi tion and
Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6
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molecular structure.
This method was, notadbly, helpful in oltlblishing the
oxiatonoo of non-stable compounds or of those present in small

quantities, and in studying their composition and struoture,
V.G.Ihlopi'n anda.G ;Samutaova (6) have proved that polonium
in a system containing orystals and a uturated solution of
sodium telluride, WayTe, 1s subordinated to the law a dinribu- ."%3 |
tien and thus isomorphously Teplaces tivalent tellurium, By
mu% NezTe(Fo) to aibensyl- telluride, Te(CHy0gH),,
t.ho 1pvuuntorl proved that in- th.ia case, too, polonium

~ Tollowed tellurium. By means of dinothyl sulphate, Na,Te(Po)
vas trnn-riod to a volatile » bamely dimthyltolluriun,
Te(Po) (CHy)2i This helped in finally proving the existencs

, Of bdlvaleat poloaium omoundlo

lnr:lo uoid. PvTe0, and xzmb 38,0, in a timilur way, A.G.8a-
nlrtu'n (7) was the first to prove the existence of hoxanl-nt
poloniun rorning,kn/ion Poo;, “in oxidizing media.
‘ . ly ulng tho Wthod of isomorphous oomoipiution. ,
a.;,nuua (C) odteined valuable data on the chemioal oomponnd
or nlu And other iners gases. The hydrate of sulphur MOx
yr tho oonppition 803,6!120, -hon below its mtocuc peint v
W); mm b0 m.n udu even 1a its ‘noghiginle OI- g
W#mtm gm‘n,/p’).. Pere ioe does a0t exhibit sueh’ a

>

#
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phonﬁonon. The ratio of radon and sulphurous anhydride in

@’m and erystalline phlalhﬂ&ﬁu&o&-« the law | -
of aistribution, It has thus been established that radom |
forms a hydrate isomorphous witn%mto of 80, und“ma'?
by its compositi nfiﬁi Tormula Rn.6H20. Radon is absorbed in
e similar way by%?oiid hydrate of hydrogen sulphide HpS.6Ha0. 4
Miitin caloulated that the wesllienee—vf dlssosiation/or radon

hydrate amounts to 760 mm at about 0°¢. Hence, pure radon *
should utouot in moh conditions direotly with ice, roelus |

& hydrate. » T :
o . ¥
~__sin1hr‘ pPhenomena were discovered by mum for other

- . L

- -

inert gases,namely, aroon.»nnd neon. The ooorrioiont ot u-

- -

t.tlbut:lon depends on the nature of inert gases, The grnt&!‘

8;“1: ntonia redii and the higher mw polu'lu-
the stronger the hydratu 80 formed. h th' oase or c

" the gaert gases investigated by Nikitin, the coefficlents

. hy@rate, B03+6H20, had the following values;

\

M

of distritution between the gazeous phase and the solid ‘

| ‘ Rn . A »
- Df C0¢87 10,0078 0400004 P

" Wnen the solid Phase attains unirorllty. Swing the tran-,
. ®#ition of 99% of the sulphur dioxide under exaningtion to the -

f

resifiue, absorption is recorded of 98.3% of the redonj !
}u.G‘f of the argon, o.:.; of the neon uid less than 0.0J.’ of
_the heliym present in the gas mixtwe., By presipiteting tiv
* > g Y %\4 R _'7' ‘

# . ‘ e
. "
. : A B .

PRV TR oW v W o aada M‘»J.A‘E
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" hydraty of 80, 1n several stages and ocontrolling the toqpcrlf

]

ture, it 1s possible to separate inert gases in this g.p_g_i_o_n_l_
way, ' S

subnqmntly B.A.lrikitin (9,10) ouoooodod in priving in
the same way the toa.-don of radon oonpounda with tohuno. lnd
or phcnol with pmohlomphml, such as m.zqn,cu”

u,‘,. .203!503 and 325 3C1CgH,O0H were used as carriers, nuol
is not' however, oaptured by molecular conpouull of the stype

of Al1Br3.Hz8, apparently as a result of a ltrongly pronounced

polarity of such substeanoces. , , ‘

A pmnt study of the phenomena of eoprecipitation of
nrioua substances acocording to Khlopin's method has made 1t
pouiblc tocdtain new valuable information on the nsture d¢
1lomrph1m and to apply thon to the processes of separstion
of radio elements. V.G .xh10p1n and B,A.Nikitin (11) investi-
gutd in this wiy the phenomena of isomorphism of the seocond

kind » wWhen ilonorphon- rophomnt takes Place in the case of .- “
o e sigpilar chemfoal type of tho subatance struoture, though " |
1z:rupoot1n Of their chemical analogy. This includes hhorﬁ . :

~ phism in sueh lylun as BaS0, - KMnO,, Baoro, «~ nr,.. NaBr - . *

Pog; eto. Uoing &3 examples the systems oontaining potassium .
perchlorate and sulphate of the radioactive isotope of lead

(RaD), rubidium perohlorate and radium sulphate (RDC10,, Ra$0,)s
Khlopin and Nikitin prmd that ct & concentration of the ordor L

e




§

I A ]
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or 10 "%, lead and redium do no enter the orystal lattioce of

perchlorates. It has been thus established that in the case ot,’
uoxzrphou- replacements of the second kind there exists a 10--{
orvhnmhq of mixing, " At the same ti.m the percblorates
unbcr investigation were oapable of oapturing rndiul o lead
sulphates if the httor hed a conocntrltion lurﬂ.uont for the "
tnulun‘ of their ovn orystal lattice. This leeds ha Q hnoluv‘
lon of grewt scientific cigniriomo: in th; ono or tnl 180~ -
. nurphuu, the replacenent proceeds ion far ion, étom ‘for atom
” loloouo for noloouo. but in .the oase of uourm-n
.tht, seoond khq. the replactment is oarried out W lholo uot-
'Motm ornm htuog. t0 an smount r-uingtrum
~ V.0.Knlopin (12), B.AWMXitin (13) snd theis .
- also studled by the above mthod ‘the various systems ra-niu
. m s0-called anomalous mixed orystals whose components wru |
not only by their chemical fomula, but rrowly by thd.r
orystal shape as wn, such as Rﬂ‘cl-l‘oclr Btl(lﬂ;)z
Methylene Blue, xzsoh - Cryatal-Pqpso dyoatuz:,. eto. It
appeared that_; in this oase, too, the lower bouniary of mixing
was reocarded. Henoé, anomalous mixed crystals possess a miéro-
dispersed mosaioc structwe, but in the cowrse of their 1aolat£’6
thoro remains a oconstant value of the crystallization ooef-
ficient. ‘ .

V.G.Khlopin and M.8.Merkulova (14) discovered a lower

P ada) e
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boundary of mixing also during oopreoipitation of radium and
thorium (in the case of UX;) with lanthanum fluoride. Hence,

snomalous mixed orystals are formed in the systems L&!‘B -
ReF, and LaF, - ThF,.

o

B

Interesting data were obtained dy M.3.Merkulova (15) in

P

studying a more oomplex case, hamely the ocoprecipitation of

By

bivalent metal ions with salts of the type of NaCl. No lower

-

--

bound.ry of mixing was found in this ocase. In the systems
NH,1 - Pblp - Hy0, NaCl ~ PbCl,- Hp0 and NaCl - SrCl, - Hg0,
the distridbution of the microamounts of lead and strontium

isotopes (8r89) oocours in such a way that the orystallization

coefficient, D, 1s a constant, irrespective of the amount of
the solid phase M, and of the presence
of foreign sbgh-ralent ions in the solution. Analyals of the
spead at whioch equilibrium was established by the miorooompon-
ent in the system NaCl - PbCl, -,w“Hzg demonstrated that equili-
brium was attained during a 1one(«uf"('ror over 30 hours).
This ii‘f,!n accordance with th? me;:hani sm of formation orQ solid
solutions. In the case under examination, the microocomponent

) " enters the orystal lattioce of the maorocomponent salt only up

A B o o (——— A T G - E—

to a certain limit (the upper boundary of mixing). T;’le results
l

e
ron °
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mixing., This is a new type of coprecipitation, which cannot
) be classified as any of the types already known.
| In the course of the given enalysis {t was established
the orystallization coerficient for lead possesses a very high
value (pr 220 at 25 c) It was possible to use this pheno-
menon to separate small emounts of isotopes of 1ead (ThB,ReD)

and bismuth (RaB)., The latter are distributed betwean the

—— - -

orystals and the saturated solution of sodium chloride, in-

&

) - dependent of one another and with their own coefficients of
‘distribution, which guite diffe7”ﬁ;:§Keir absolute value
(Dpg = O.4). ‘'When 5% of NaCl 1s isolated from an oversaturated
solution, 96.8% of RaD and 2.9% of RaX pass into the ‘2222&?9
After repeated precipitation, 93.7% of ReD and 0. 06% of Rag
are ooncentrated 1n the residue. Complete separation of the
isotopes of lead and hismuth may be attained by applying the
method of isothermal evaporation of the seturated solution
of sodiup ochloride, contalning microquanti ties of Pbclz and
31013.

AH.S.Hbrkulova (16) and her assocdates have also analysed
recently the procesmses of coprecipitation, attended with the
formation of inner adsorption systems. A study has deen

. made of the systems K80, - PbSOh - Hy0, xzsok - RaSOb - Hp0
: and K,0rQ, - PbCr0, - Hy0. It appeared that there ocourred
: & regular ocapture of the miorocomponsnt by the solid phase

. s R B N RV s o e e - ea o - . - ~ . " -
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when orystals of sodium sulphate and potassium romate are
1lolatqd out - of the solution in the presence of iotd and
fldiul. In this oase the bohqyiour of lead and i!;inl

upto;:n is likewise subordinated to the law of distribution ’
and the oryqt;llization ooofrioiont, D; has a constant value,
The speed of establishing oquilibrium, amounting to bt 5-10
minutes, points, however, to the absorption nature of the
bhanonnnon. The prosenoe'or‘ealily adsorbed high-vealent fons .
in the solution 8reatly reduces the coeffiolent of. orystalliga-
tion. Thias Phenomenon draws a sharp distinotion between \
oopresipitation attended with the formtion of inmer sdserption’
systems the ome 1n the shape of 1somoxphous and anomalous |
mixed orxstals., . ¥or example, an iﬁcreudo in the voncentration ;
of Bi’*”ionl up to 0.1 mg/mi thﬂ'gr Alj‘ ions up to 0.02 ng/ml z
completely stops the transition qf ind and redium isotopes to :
potassium sulphate and ehrozate orystals, ’ i
| The research carried out hy V.G.Khlopin and his pupfis v
and iahqoiatn have oonsiderabdly ¢nhanced our knowledge regara- !
126 the behaviour of radioelements 1n an ultra-dilutes state, |
when vdilm orystal residues ai-o precipitated from the solu~ i

tionsy | | | . ‘
I¢ 8hould be noted that the Alstribution of mioroamounts

. i

of rediocelements between molten salts and the solid orystalline;

i
i

phase 18, in the main, subordinated to the regularities dis-

. !
o o g
nTL ' .
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covered in the oase of solutions. D, the coefficlent of _.

crystallization, reamains a constant value, irrespective of the

amount of the preciplitated solld phase and the method of its
precipitation. V.G.Khlopin and B.R.Klokman (17, 18) have
proved this when stﬁdying a number of systems containing
barium, lead, strontium and calcium salts as a macrooomponent, .
and radium, ThX and ThB as a microcomponent., Molten systems

also exhibited the formation of anomalous mixed orystals

-

(1ar3 - RaF,) and inner adsorption compounds (K80, - RaS0,).
At high tenperatures the process of recrystallization ococurs,
however, much faster than in solutions.

There are also some peculiarities in t he behaviour of the
miorocomponents in molten media. BaCl, proved to produce a
continuous series of mixed orys:als both with PbClp and SrClp, -
while RaCl, ocoprecipitates only with PbCl,. THence, there is ‘
a sharp difference, in the behaviour of radium and barium in

"this case (19). |

A pumber of investigations were &lso conducted in the
USSR, devoted to the problems of adsorption of radioelements
and the formation of radioocolloids. It has long been known
that sdna radioelements exhibit the properties of c0lloids '
and can, for example, be sepazftod by means of dialysis. The i

' | opinion was, however, u:z:;;;ihat, while in infinitely dilutq(
solutions, radioelements do not form colloidal particles of

their own, but are adsorbed on colloidal particles of other

® i

S
,p.“\ o . X
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substances, namely cocarounds of crdlirary elenents,
I.K.Starik (20) nas shown that in polonium compounds
the colloidal properties are most pronounced precisely.in
those media where u :minliaum of adsorption is observed on pre-
1iminarily prepared zclloidal particles. This was convincing
proof of the fact thet polopium forms genuine ocolloidal solu-
tions, The conditions of their existence have bean specified
by subsequent ressarch, use being cie of centrifuging, ultra-
flltration and other research methods (21), It appeared that
! et ooncentrutions of 10'9 - 1012 mol/1 with pE ranging from
8 to 10, polonium, which is asppurently 1n a quadrivalent state,
mostly forms insoluble compounds and under such conditions is
detained by ultrafilters to the utmost.
A.P.Ratner (22) and his assocletes applied the method
of centrifuging and dialysis to 10"5 11 sclutions of zirconium,
niovium and tantalum compounds tagged with ocorr esponding radio-
éctive 1sotopes. The hydroxides of the elsuents under investi-

gation proved to exist in a colloidal state in the range of pH

from 1-2 to 12-13. During centrifuging, the colloidal parti-
cles of ziroonium are separszted almost‘to the full, while
nioblum and tantalum are practically not isolated. Analysis
of centrifuging and ultrafiltration of polonium solutions and
of some isotopes of thorium (UX] and RATh) at various values
of pH permitted to discover the presence in these solutions

Fony T
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of two groups of particles some scores of microns and about
1'nm in size. The radiocelement in the~g§;;;‘or roughly dis-
persed partioles passes throush the dialyser, though rather
slowly, while the one in the gﬁggc of finely dispersed partic-
les does not pass at all. An assumption hes beeh made that the
roughly dispersed particles represent a radioelement adsorbed

on impurities, while the finely dispersed particles are formed

diluted solid phase of the radioelement appears to play some
part in the‘latter case. After equilibrium has been establish-
ed betueen the ionic part of the inner solution and the outer
solution, the process of dialysis comes to a stop.

Recently I.E. Starik (23) and his assoclates have been
ayatematicéll} studying the conditionof small amounts of
various radiocelements in solutions., The formation of colloids
has been established by the method of ultra-riltration with

1031n the case of tri-and

the eid of rsdiocactive isotope Ru
quadrivalent ruthenium within a narrow range of pdH (5-7), a
recharging of ocolloidal partioles being recorded. The absence
of a positively charged colloid was proved in the case of tri-
valent thallium hydroxide whan ?12:“ was used as a tracer.
ilth PH amounting to 3, coagulation is recorded, and with pH
exceeding 7, a stable negatively charged oollbid is formed.

<11

At @ ooncentration of 10" mol/l, fission zirconium-95

1s to be found in aoid nitrate solutions as positive ionms.

e

«r*
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hegatively chergea particles of impurities and behaves 1ike
& Foughly dispersed collotd. with py amounting to 4.2, soly-
| M1lity product Zr(oR) L U8 attained, ang o proﬁo:; nigatinly
1 charged sirconium hydroxide 6olloia 15 formed; with the part.
. loles approximately In  1n size (24). | | o
| To the oase of uranylohloride 1n a hydroahloride mediua,
. at a ooncentration or 5.10-4 mol/1, a 00lloidal formation
of hydrolysis produots was found, with pE renging from 2.5
to 6.5, In the ocase Of conoentrations of the order of 10~8
mol/1, urenium forms a Pseudocolloid, with PH ranging from
2.5 to 6,5, due to the adsorption of the mieroimpyrities on
the particles oxisting in the solution (25),

The ‘nbon Tesearch has greatly clarified the oonditions
under which Teal oolloide of radioelements and their pseudo- £
oollogd, Solutions are formea: o | oy

o 'Innstigation into the phenomena of sorption of ruuo- ’
~ Olements llkewise attracted mueh t_ha attantion of Boviet - i
v . o researchers; V.G .Xhlopin (3) suggested €eneral methods wition }

" | P“t_ﬁ”" distinguish is0morphous oooryatallization fra- | ;
- ‘Idmption' Sapture; it 1 bscessary to test ﬂn speed of ’
| .mm‘uung oqu}lihriun between the salution and the residue i
4

]

|

. # ' With PH. ranging from 1.6 to 4.2, 2r95 44 markedly adsorbed o

po—

e e e A
Y
&

e

b gy el
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i

- o .

by the radiocelement, once, by preeipitating the %118 phase
£50m the solution containing the radicelement, and tpe aedond

Vo, vimeg, by adipg o preliminerily preoipitated resians to the .
| . ‘ grn o .
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solution. In the case of isomorphous ooorystallization, the
magnitudes 80 found sharply differ from one another , while
during adsorption capture they approximate one another. Apart
from this, the process of recrystallization influences in a
different way the relative amount of the radicelement whioh
has passed 1lnto ths solid phase: 1if { somorphous ocoorystalllza-
tion takes place, the degree of capture of the radiocelement
does not p;aotically change in the case of adsorption, the
degree of capture of the radioelement diminishes as well-
formed orystls are obteined.

Yumerous experiments were carried out to study the
adsorption of polonium from solutions (20, 21,25). !inimum
adsorption by negatively charged surfaces, such as glass,
was recorded in a neutrel and a weekly alkalipe media, when
polonium exists in a colloidal form. Polonium is adsorbed
to a considerable extert in an acid medium as lons Polt* or
Pooz‘. pesorption by means of 1NHN03 ocours the easiest when
the absorption of polonium by glass has taken place from
poutral or weakly elkaline solutions, as colloldel particles
are combined with the sorbing surface less firmly than bhigh-
valent cations. Qnértz glass and pyrex glass rich in silioca
pbssess the greatest capacity for sorption in relation tb
polonium. Preliminary treatuent of glass with an alkall
1ncreaées the adsorption of polonium, while acid treatment

produces no tangible effect.

an F‘Mﬂn’nﬂ_," 2w ot
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the adsorption of redium by glass was studied bty many
investigators (26). Reduced lata on the solubility of radium
sulphate were obtained beceuse thi 8 phenomenon was not duly
takéh into acoount. Correot results were obtained by .
0.Erbakher and B.A.Nikitin (27). v.M,.Vdovenko and.A;G.Samojlo-?
vich (28) have shown that adsorption of radium on £lass at
concentrations of 10-7 - 10”11 mol/ml, with pH ranging from
2 to 7, 1s subordinated to Gui's theory, as applied to high-
valent lons. ' ;
v.G.Khlopin (29) and his associates studied the ansorption‘
of radium on a pesitue of lead sulphate. Partioular attention

@ un me-—

was given to investigating the conditlons for obtaining an

adsorbent with a oconstant surface and - potential. The

- ————— - W

above-said researochers noted that adsorﬁtion of isomorphous

~ lons was reduced to nothing but primary exchange adsorption,

gy >

i.e. kinetic exchange with: the ions of the surfaoce. The
presence of surface active substances in the solutions impedes .
the prooess.
~ A.study was also made of adsorption of urenium by glnsa
and paper filters, which is important in analyticel wodk (30).
o Adnorptlon on glaes proved insignificant and diminished in E
proportion to an inorease in the ooncentration of acids or
o alkalino carbonate. Adsorption on filters grows as pH rises
| and reaohol 7% insa "oonnitionally-neutral solution with a

v ¥
PRY rx“*! ’ e
- .
. PRl : Y -~
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concentration of uranium amounting to 5.10"°g/ml.
; | By comparing the adsorption and colloidal properties of a
nunmber of radioactive isotopes under investigation, it is
possible to distinguish several typical cases (31):
1) The maximum of adsorption properties corrasponds to a
miniwm of colloidal properties, and vioce versa (Po,Bi).
2) The maximn'of'adsorption and oplioidal propertie® are

cotncidental (Ru,Td’*,Pm, La, eto.).

B

' In the above two cases the elements form real collolds,

3) In tﬁe range of small pE, when there is no adsorptioh
on glab§ or paper, a maxirum of x colloidal properties (zr,U)
1s recorded, Pseudocolloids are evidently formed in this ocase.

b) Adsbrption of the radiocelement grows in proportion to
' ' the increase in pH, and no maximum is tormpd on the adsorption
i curve (Tli‘, Ra). There appears to be no colloidal phase in
this case. | ‘

> .

By oomparing the adsorption and oolloidal properties of
radioslements, it has been possible to olarify their state in

-

§ ' " d1luted solutions in many cases at different values of pH,

' ) The adsorption and colloid-chemical properties of radio-

' gétivt isotopes were studied by A,K.Lavrukhina (32) in oconnection
- ' with tho‘procossoa of theiroofrooipitation with slightly so-
llublo hydroxides fre(OH)B; CA(0H) 5, Tn(onih. eto.) and sulphides
(108,31253.-Pb8,9us, eto.). As 1s well kno§5& Yﬁff’ phenomena,

Fen AT
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important for rediochemical analysis, are supposed to result

eighter from mechanical capture by the precipitated residue

of redioecolloids formed by radioisotopes, or from surface
adsorption. It has been proved that ooprecipitation of radio- |
1sotopes does not depend on the molar solubility of compounds
used as carrisrs or the condltions of their precipitation,
Of oconsiderable lmportance is only the magnitude of molar
solubility of the corresponding radioisotope compound. The
degree of precipitation of the radiisotopes under investiga-
tion (Bizlo, Celk“, Pb212, Zr95, Cuéb, sto) with the above
hydroxides corresponds to the amount of precipitated hydro-
;1de; The followins mechanlsm of the process hae been sug gest
ed: when pH is below the beginning of precipitation of hydro-
xides colloidal particles zre formed of & non-isotopioc carrier|
and of a radioisotope with similar adsorbed cations; the nucle
of the colloidal particles of the hydroxodes are merged duringé
coagulation. The logarithm of the rat;o betﬁoon the molar
soludility of the hydrooxide of some metal and the molar |
solubility of the radioisotope hydroxide points to the magnl—?
tude of coprecipitation of the radioisotope with the glven |
hydroxide in the course of its preoipitation.

Various phenomena related tc new forws of radioaoctive
transformations were the ‘subject of intensive gtudyin the

UssR. B.V.Kurchetov, I.V.Kurchatov, L.7. {ysovsky and

L.I. Rusinov (33) discovered 1n 1935 the phagrmonon or nucleur}
ff‘ﬁ‘ Al t 0 Q’\

fen £
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isomerism for drtirioial;y radioaétive ilotOpu. These
researchers obtained 36-hour bromine-82 by 1rrunat1n¢ othyl
bromide with neutrons and ascertained that the foymerly des-
oribed 18-minute and oy $-hour isotopes both oorrespond to

brimine-80 whose auoleus, in addition to the bu.to mt.; uty
uao be in a state or uoitation.

8ooa artor Q»lhn and r.shtrum (1939) dim tb B

| fiuionor uruuun when the latter ia aoted npon b‘ u-tmu., 4
the . Sqviet physioists K.A.Petrzhak and GN.Flerov 134) mvu
thet fission of the neonio nuolei or ureniua may M m

plaoce npontmomly, at a lpobd, hmm. f‘u' dalow iﬂt»&f
ordimry alphn-dooay. , . a -

A cyolotxon. the first in the Soviet Union ln& !,n m
was aot up at the xo.dhun Institutc. by means of whioh a
of important inuatigation- vere oarrhd out, und.

atamie nnclol. .o.xhlopu. x.w-mmum (i(
(35) found in 1939 that on irruuating ureaien !m *H :
nontronn, the fission produota. oolhoto( by tho uothp g"
reooll, evolve in the oocurse of tm nuuat:ln hise F“"
duots whioh prom to be krypton and xcnon lntopn: ”i‘t m :

. proved, in ocontradistinotion. to the papers by othr tﬂw
*that redicastive krypton and xonan are forngd ot qlfa ;g.

. mary produsts of tn. fission or uranius; but hlso appenr: h
the . lub!bqum l““l of troa-fmuun- x nh ﬂ# t
CEETLTTIY Lk

N Q_ PR

%

T

- ‘!
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duots, such as rediocaotive isotopes of vrofline, antimony,. ote.

; ] . Numerous investigations were oerri.cd out in the m,
‘ devoted to tha chemistry of individual patural n&qdw‘rg
'{ and synthesized elements as well as redivisotopesy - R

BLALNIXItLD §36) developed the analyticsl chemistry of
rn;unn. A new xnthod fror uuoohonionl réfining ot pﬁm

jum has besn suggested (37). Proeiyiution wi.t.h ﬂ!‘o ald of

of tho valent oum in solutions, the

: " \tehiag of quadrivaleat polonius gas foust; m,‘u» '. ol |
, | potentiale of hexavalent polonlun were det ! '

B 3 tellurium as & carrier; Y DiNeredov and M.As ..
. © synthesized dimethyldiiodopolonide m,tgr-(mm ges weet.

: by the method of uotopio exchange of Yodine With o‘i?ﬁn‘-h

* thtl eompound - the dond '1'0(20) « I 40 0f an iM “ - “

1‘ Data Rave b“n obtained to the effoot ‘that (otaz” " ao

; _(qg,)zpoxz sre less stadle than &he oomtpomic ugﬁu

2’ compounds. o ' T

ouuohhlo research was oonmm oh the Mﬁ !t _
nfh -t é»rsu oo-pmu A.g:gufabers &, W A

- 44“0) .
"

-—- wmn ﬂ! ‘Bft” n“\ {

-

A o
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asmaates mu.a Gho proportlu of the mhin o! M ' a0 ‘
elements. It hms been showm ‘that the oxalate of Q“ﬂ".’,_‘ -y
'urumm. v(ozo‘)z *6Hy0 represents an acld vdth pﬂ of tb e
-nm;m solution oqunlling be3s , The énhh of Mm
B rh(czo‘),osugo’ to all 1ntants and purposes pomm »
. | woportiu Uranium oxalate 1s dispooiated: cmw
' ~ oteg0, )5 B0/ /ucczo,.)zmgm-umrp
1 S wm Sharivm mhto acecarding to %
v o mcgong ho,0, . : | ,
Varicus salts- of urentum-oxalioc aos.d were oynthu!.u( ln(,;
muon strusture nublhhu.c . R ;e.:““

o ,,; yuwl onhto m be, oonuidu'oa u u .du
§ 'tm % mhonu aoid, PRRE B

§ - S -

h lquoqu oolutiou, uhiph dmigieh -in tha “rhl

“‘Wb %0 "‘a/“"z‘“z%’af Fa0 ‘d%’z‘wﬁ",,;_ b

. l'h propu'ﬂn of some ot!m' uniho Muuvoi'pr” |
mrg aomibd u.zy, swh as mquwl umuiou‘ 7
oo ey
| .x.chornmv “3.) and his lmﬂn“ -m-mu (3 i
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Lfor mtbuuu aguedus nmrl mnombomu,,, : :
- from agqueous oolutiona of urenyl nitrate under thc' prum

. tlonl of vo3 whcn mz 1- pauod ﬂuvndx under m mu

oomposition or uranyl and mnu salioylates, Wiy
'muu l&lh{htc 1s shblo only in wukly ldu nllinl ()l |

' ~oempéund rqiny Mrolysu in ) nmtrd or wno loun

| roM, ,-up unu.r hrdroly:u whno being

monatrgf heat of formation being; ho-om, tonnlhﬁo om .

F@R l!%"r m” pn'- m” ‘l
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of cog. Anh'dma urenyloarbonate was ebtained rron suspen-

s R

: o.l.zvnchtuv m B.n.sm-rnm (l&) nnpu.-m She
183%) /)

atxao and TM(B‘I )3, Uld dotinod sams of thd.r mt*&

'mcwm » W). Its nol\abinty 1- rather siig

?5
o Ay

;,?.-‘ 5

wiﬁhmt . lu'pluc of nucyhu i.onl«, rm ) f . |
qylltn, When thoro isa turpnu or sd tou. .ol.nth ’
oonphx uuoylctq of the | 1510; ct /'rho(all& f 1.: j

uuo:hto is by ru- more soliuo ad lt;blo;v"ﬂ‘qh wum.n
the suggested salicylate and nxiunoyhu -W of Uomt- )
Ang wreajus and thorium, o Bt S B
. V.I.8piteyn; B.A.Ippolitave and their cmu (M'n .
uquhmuul.y studied the properties of uranktes ef aihqu. -
olmm. l'ha dhcmal -ubnity of mh olonutl 180 e she i
duriu tho tunuuon from I,lzvo‘ to leuok, the a'm |

of ponmun and rudldium um.tu. mm»ﬁf na réons-
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| s'nogbuio anilyah of the mouuu of int-onotion bomou |
~the ulko.nno onrbonatos and uraniun uidu has lhwn tht
diuranates wre, as a ruls, formed An the rirst ltaso of »tho

r'e_gof,;o;, at a temperature of abeut 500%; _oubmtl.nfﬁr‘

1ng on the exoess of ons of the resgents, these turp lsto
noml nruutoi or into mnro aoid polyuranates. Md nuu
tu htvo bun obtdnod of. the ooqpouuon of mﬂwﬂ A;?

‘ mntgono-amcburd oxuinauoa of wrml mm hﬁ ‘l,h :

that they oontdn tetragonal or puudmtrnaond l.wn C

[v0g]0; betwesn whioh the atoms of the alkall eleméits &r- .
poud. Bnalua chains of octahedrons of U06, 1inked by» mn

rlba, vwere found in the struoture - NaoUO,. When nolnlrl
‘mtu worc roduood by hydrogen, identifried potaulu and
oosuun urmtu (7) of the mpouuon m"uo, ‘were ll.p
y‘_obtd.nd. a! “ as uranate (IV) for mnuu, nzm”

Anaiyais of the precipitated uranates of various,elkalis .
olements has shown that umlocons compounds m m“ “

‘PPW"MM 'lluu of pB, uromoﬁ.n of the m» M iho ’

hydroxide. A4s a result of wunu off mnql.vo # d 1 ‘f 38
| whh water, their composttion roaxhrly changes duﬂnt *lho
trqnliﬂon ﬂo-%thiun salt eo”ﬁuu u!t, _t.t“iu tb !bn

“’.‘!ﬁ'ﬂ _ Sl
" Reactions of interaction b_o‘md nmyldm lnl

-nnm*l“ 5”?‘ fm‘%v
t‘ - i 9w 4 :‘.v :% ul‘a-‘
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hydrogen poroxido were analynd la nlutiono (6’)«* n “‘
been shown thet a peracid or the empu!ﬂon of azugog 1:
formed, 'whioh producos salts ot the lam209 and hﬂzo, typu.
In other oonditions a tormorly lnown salt’ p‘mg.pugo il “ |
obtunoa, for which nolubnity in ntor and in lolatm or ;
. | v, A mnnd m3 was. meﬂwrod. "
AR A mn- of neutralizetion wii 3 au mmo;: _'f
‘ ' ll,.ms& ZHNO3 mztm s m, 4 % o
" ' navos ¥ mzco,.g}‘f -

4
;. 1.

LN

"o ﬂ S.On ormgt 5,‘.53“1“ (”’ “ hh ‘
© fined the pr'unro of ntur.m W ” m‘ “ o : |
tmpor-mu M the prbntto of u;pm”w “ ‘% LA
UOI’. Oxionleride of trivalut nro.niun, voe),. ". ﬁ
and some of its proportiu woro duoribod. ™he NM“W Tt

fr‘ ﬂ‘ '\‘i

L-.—W " R VG mmm w«‘ «u‘ mm«m
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studiod (51) of reduoine thorium halides by means ofvhydrom‘.
Some properties of 'rhcl3 and ThBrj were &fined. S
Various W obtninod new complex dorivutiu of ura-i
nium with organioc: nubltanou. A.A.Grinbcrc ( 52) m h@.o S '§
assoolates studied oanpoundl of uranyl with 1.3 dthtoau; |
Uranyl bensoyl-acetonate 002(0685000°m-00-033)3cblg0 iti
synthesized, lld the conditions for obtaining tu‘n’l W&&
tonaco, U0, (OH3°C0.CH+C0 +CH) *Ez0, were specified, Rxpsfinents |
aimod at obtaining volatile uranium hexacarbtonyl produced nd
poski ve rnu].tl. Many intra-complex oonponnds of urenyl. ti‘ll
Sohiff bases ux;o Iynthosizod (53). somo‘or tham m find |
applioation in analytiosl chemistry. e |
The domopunt of the .mm 1nmu'y ud Qt tht m &
nigques of secelerating olomontl.ry partioles ln m wm ho lado

- avallable transuranium and fission produott. a um h M&
extensive npurcb has been oarried owt, . . f
‘AsD.Gelman (54) and her assooiates stud led tho ommnon :

of mhto colplozn of trln.hnt plumlul e dm-ant &o
constants of: thoir non-atubilitg by tho mthod of lon Mu. :
i Mul mtbd has been luggow ‘to obt.in trlvﬂm uyha- |

.v.raun (55) bas shown that oxnatu of ws«-mm ud
hexavaleant Futonium, when Xept under vari ous eonutaou (u the
air or in & veedam, at 25°C and -20°, mnunatmkwul

ness) decompose undu' the effeot of alphe- radistien Gt |

JpRr ”w v m%L\‘
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, nlum, In this ocase Pu6 paaao' into Pu“ lul PI“ hb L
pPut nndor tho 1nf1uonoo of the ﬂolv:lns oarbon WO&‘ | '!ﬁ
oxalates turn into mhomtu and, plrtuy into wﬂf e
polarographio method was applied to d:ndy thc oaulu m&&o
of plutonium (5%6). R
M.H.Popov and K.I.Ivanov (37) muur-d the heat :
lntoniun m. is rbuod. V.I.Grobonocmma qﬁ Y.&Bdﬁ'o’:
( 53) thm ooprooipitntxon of - trivalent -n'i.dq,
1-,(»,,),. it x,n‘m found that nomalous mized. epyetiy’.
‘are foxmed in this system. The oqotduhlvv » »7“ .

a—

L A s e

IR ot -u:lng dowa w a conooatrauon of the uiorooom ot‘, I
' 161 mol/1. fo innpr ad-orption oolpouu- are uuxona ni
L o this case. d

g Soviet n,..;:.t, desoribed the sulphate nothcd of u.ht
. ~ 1ing plntoninl and neptunium (59), based on the proporthl 01‘
{ | | NP“:.' Pu” md Pn“’ to oo;;rcc:lpitato with binary plomliu

_ aulphnﬁo and lntbaaum’ xau(so,’) 3+ It was lhovn 1:1 ﬂlo ouo

-or Plutonium that anbmalous mixed orystals are the 2

‘ sinu Pu‘t‘ .ntpc the orystal lattice of htuubomuuﬂq!

unshm #it; despite the alfferent valenos of lamgh :

' p ssparsts nepturium and plutoninm 1in & pr

2 i ¢ ?u Pathod was suggested (60) of fractioned u‘t'olmm

‘& . BE ohlqm'o fmd S,,A the oourse of . mupﬂu i1

e

.;;‘ hnhﬁon vas bned on tho dirtvnn‘oc bomon thc e

Al

.
. v § . @ . N N . L .
o . - : ' . ' e : o
» : N ' ’ ‘

-~ ?’vmé Cafea ey B ) ; ﬁh“‘ 'T.ur“w *
M
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reduction ‘properties of neptunium and plutonium when acidified
by potassium bromate. . | ‘ : » w
A method was elaborated @) for isolating eanerivium fram

‘ fission waste aointions containing a fraction of a_u'a‘ earsh -
elements. coprooipitat‘ion of americium with potaasium ut-qz- ‘_
»t.r_ic'nrboi:‘?. xsgp 2(003) ¥ {;.p‘ used for the mrpm," aseridius |
~is first to & quinqwevalent state by hypoohlorite, ‘
azmonium pormlph:to or osone. The tricartonates are r.mtpuy
copreaipitated in en oxidizing mediun. | e ¥
aPootropboﬁomtuo annlyain (62) of the bohtﬂm of mri«
olum ion- in aolntiou has helped in dinowriu ult*uhqdon ,.
of ad™ to u34 by the [roduots of decompheition of water ualer ~£¢;_
the influence or rediation of mu-. A study was ll“ Of tlu

process of aisproportioning u" wid oh ocouu cm ‘bb

- u.otu.a‘ mzz‘¢u3‘&znzo. T
The hexavalent americium’ 85 formed is rodunﬁ W i 4 B
. of 10w uuution uptou"' | ek '

-

»
- A

. . .
Mh"-w».»twmm.mww-h-)‘ - A G AUl oA el T T

o fine, ox;a. lmﬁ) of pmunm: aa wﬂw s
: Mw mml&) nahuil mamu:ﬁ_
mm elnstetun and fersiun Lsbtopes My Somberdes
M‘l target wit.h nd trogen ad om-n n«hl fna. 1’ f
-m pol“ 150 om in unmc. -rho mnm- um'u

o
. "“",_. E:
is ‘\“‘"
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e six-ohar ged oxygen ions smounted to 120 Mev;, and of tve-
‘.oh.argo,d nitrogen ions to some 100 Mev. sopar‘ation“‘d}.‘ the
trmlplntoniu'n‘cloments 80 obtained was made by \the' ohromes
‘ tégr‘phie mothod. ‘Irrediation of uranium with nittoson iou
‘romltod in obtaining the. oinste’iniun isotope with . uu

aumber of 247; and 1rradiat.ton with oxygen ions pmmd the
ferainn 10000]!0, identified by the period of htlf-lm “ th‘
ensrgy of the alpha-particles. - The ohmntomphlo #:I ,
was h.lprnl in Aisolating oalifornium, derkelium lnd m
1sotopes to the amount.of several hundred nou.. LR
- Among the ruu‘aohmnt- or th-i,on mamg . A37: -}

ntmctad great aetcntion o’f sovict mh-n. M-M{ ;
A.I.Grivknn.*l.l.migim and othess (1”1) svel e
mthod for prmrlng 1ts mshly ucuvo scurm.
u utuctod out. of the eh-uu of riuion pmdmil Ga t

| zesisue of niml-pouniun roruomﬁﬂ '!'h' wﬁm ﬁ x
tretbed vd.th di1uted BNOB, as a result’ of w!ﬂ.oh the lul.k
of Monoun and ohemical substances phsses nm the tohﬁon
whih cesium remains“in tho ruiduo wideh is 18 3 iq" ach |

@ treatment .and 1is transformed intn uom-potulml &rorn-
| oyuldo. Subuqmt alkaline ttolhnt ‘permits to M

B again a part of tho subatanou, whlo ocesium s¥il) w

1h the insoluble remnant. Aold-alkaline treatmentds am R
 o& sejeral times. The fisal miolublo. mut"f‘i dgeotat
to mrml dtomoution. rollo |
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completely leached out by -untit’. l&o!t tbrdu MW”:

'oonpouna- is neutralized by Alluted BO1 emd mmm xr
_r-qur.a, e4ditional purification of chemical dubi .‘ noe

" effected, based cn the differenve in the iolnbinty -t seatun
_ ohloride ua ohlorides of other alkalim oo mafiey hp &bove |
‘ : ,uﬂmﬂ m nade it pcuiblo 'ao obtain pruptrpﬁoajﬂ! ﬁnlum-
C 137 vl e speoifio activity of 20 Mn/c “ a, ity

_oonsiderable intersst. The great progress u!!ilvli tu thn

1y profitadle to obtain 1au¢-um :.nupot pr te
‘out of irradiated nolybdonm

- were established and deta obtained on its oﬂm u l bi-
. valent form. Other investigatorm (66) sucoesi e
_ methylethylketons to extract teshnetium in 4
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remain then on‘ the waste rod.dno. The colnﬂﬂn of Mllll

Mt: of 99,9, , N
~ Among synthesd zed olounth h&n‘ﬁu m-m h‘l :

bullding of xdotors perml ts to produoc over mo M‘l
flows of noutronl. In thia oconnection it may booop Moal

. In tho Soviet Union, .a.mnn (65) u\mhm nno |
M!ul mpu-tiol of emma. WI ﬁh’ hnrtfilmt

isomer, 'ro’?'. 1s0lated out of lb”.,- The rum i;mm
the oond;tiqnt of oxtructing tuehuﬂnl by - Mm dﬂhﬂll,

ketones and smines. Many ulant trumlﬂnl -of Wu

salting out agent, namely K,00;,

"*

V I.Spitsyn and 4A,F, Kuzina ,{1957) ﬂuve’lﬁpeq e nétbd for
k B e
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obdtaining ponderable amounts of technetium oyt 0f molybdenum

molybdenun Present thers, Further upnration of teohnetium

em of the Phosphate 1on 4g based on the Taot that when ﬁ a
reduced state, technetiunm is not absrobeq by phosphate restiuns

in hydroehlori ¢ acid and “hydrogen sul,ph.ido is added ﬁxo‘ solu.

‘tion, as a ruult or which molyddenum is aopu'utc‘i nﬂdﬂonu-
1y and teohnetiunm 1s reduced, Subnmt pthipitlthu of |
magnesiung phosphate under the se- oonditienn no lomm uuﬁt-
in a cnpturo of teohnetium by the ru.tduo. The tdllman 5.-
then ova.porutod and the vohtilo ‘ohlorides are’ rucnd rrou
the 4ry rnmant by heating. 'rh- auhotanou rculhhg ln tho
Preparetion ere Separated by the ohromntosrAphio nothod in o
Brdroshlor1y or nitric metg medium, After reating sos {1trate
with emmonie and hydrogon peroxide ’ -nouiu- bertechnate i3
1s0lated, The above-mentioneq rouu-chorl obtained new uu on

the oonditions o volatility of technetium ag variois. oddl-
tion treaunont or its concentrates. ltudy was made or thn

reaotions of ooprecipitation of technetium with mionl

h.ydmxidol, nu:lphidos and other compourd s,

Researoh related to tre rpedye tlon ar ITE etk

00350001-6
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~ takae place as a result of some Mou analogy In ﬂsd
r

N amu of thallium with upnonynodmu), mﬁm ﬁh
i
) nt.n-oo.plox salt of ocation in a aiorooonoontru;ion mdpi

- and slaiter substances); finally, in other capes the redio-
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radioisetopes without onrriorl has acquired an over nm
1 as-
ng 1mpo:-tnnoo in modern radioobnutry. IJ.M“ fﬁ?)

of eoprooipitation ohr
Omatogrnphy oxtrlotio
oy tbmuon or

“conploxu. electrical pracipu‘u“n oto, AT

v, B
I.Kugneteov (68) widely uged orgemie oo,g”m nts
O4pable of precipitating microamounts of olc‘u.j“g;; ot “ "

”;uohtq;‘ for tnstance 10°60f t5b element out t. PO C

several ntl‘u. The burn ing of the rmd“.. ‘ : | o ,
| ‘mits <o prcam a ”Priinltnm d'lnwtn thw‘v:ﬁ’; s
; oarrier . m non-untacmd ruuuu;- Q“ ‘ ¥t

study of the uohanin of such p@“m. In op‘n. u-
*opreqipitatien of the redicastive 1sotope ant ' tu pi hn i

00
mposition (ror- example, coprecipitation of nn.-mndhbh

S R s -

tates with an or an
ganlo compound, d:l.uolving 1n it (z " s 13

rldimtivo iootopo oxinate b.tl- 1
with phonolphthaldn M “
a .

le dyolt\u'ra add tonnin). A nnnbor of mthod. hfo hm
qn\ v “i m¥
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elaborated to car | :
Ty out suoh Operations
of 00

471 new organto prect pitants were reson Mmﬂhm‘,

‘0N¢ 3 s _ :
- MArin lnd his assoofateg (69) ‘"OJ.OM

ohing rndhutln 1s0topes obtained by Lrres W .- tor
d““’”‘"’“ “ﬂpoundu with thguu ) w““’

ar »
lonio e mu""” with Glmm-quanta with gn ‘Saer -
,,M" ”’““’-ﬂe rediation of a nynghmtron) | cuqr( “’
V.. 2 Nefedov ang ; ST
Holdbrpoou (70) LR
O matals are gustenyy for obtataing e “‘* N8 Yat
”lrhacm ua tung stea, 75 ; o

ab
10 m uohtlng m:lonotin inotopu To”'

;1' Monkn cnﬂ z.v.raltukhon (’h} in pro,

. R}
e
B
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~ transferred into an intrecomplex salt with &WW

. noqu'blyou as oarrioﬂ out of a utu-md ohlmm nrh-
~tion of a midinc—rhodmj.nc ocuphx of talllm /“, Iy ‘/

1M0p0lv

1m°pe- or inuun. /llcta]. tin 1rrudhm with m::ﬂlu

= A Y e e

and its um:m -oluuon in ohloroform was -a:m u ﬁu R
setion of an olootrio £ield with a graiient of 3000'/&4 ‘The
putar part of tho In:ua“l 80 . torx-d domitod ou t.higaglo,

(BW)@ ’
' n ugnt yar- the mthodl of muwm

.'tion hln found vida applioation in ruuom;l oy
This, ncuu:.um the elabaration of _solentifio ppda )

ot such nothodl. with due aoomxre for thc pcuuu&titl'nt iho
radioohuinl mtcn. the nimoon«unt‘lom of rlu.o-

liﬂllk! (72) ovolwd ¢ W' Or“ion' LI |
tml 1ato aowunt the besic ftm- unuonaing m ,_f pabange
ebsorption of mo by, ionites, namely. the Dy, ﬂ

,!lﬁm' :

§

to the theory# the eoofﬂoiont*of u-muuon or m "
oomont 1on ( 1botwnn tho lbnito and tlo 'o | ’

not Aeppnd on thl oonocntraﬁoa of tho WNoo. b e |

) m 1s constant: gt
KuLU___ '1/'2 t (ﬂ - A e
’;‘,5‘,_‘:1‘ * g S

. : o
. Lo | g
- i T o O ke e TR e “” 'k v "j ’ KR ‘ "ﬁ ~ i)
g b SwL . J i
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in the sorbent and in the solutioni The numerioal vtlm of
o or’ new ions of great conoentration in the noluuon lm Wing

of experiments on the application of the mf.hod of ion uchln

ooversds

_,ritiu of lon exchange ohmuto snphio uparatﬁu 01' rqp
earth element isotopes. A 3. 6¢ solutien of umdﬁ Wh

R prrom T Ry

«
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where and, are the anounts of the absorbed ions of the

mioro- and magroconiponent, C1 and ,0_2 are the concentrations
of the fespéot.ivo ions zy and zz' f.hol: valenoe, eand £t )
is the multiplier containing the coorﬁcientl of don aotiﬂty

ohemgo: vmon the mturo of the morocoqponnt Idn. b.ul
its oonoontration nhange, as well as duriu tho 1ntr¢nwmn

chnngol in t.cmporaturo and prouura.

*-

V.I.Paruonon and her asaooiatn (73) ooxﬂnou( s nulbor

by means of ab.orption curves to the study ,of iho :uu dt
redfoelements in a solution, the reglons of exis tenoe or ﬁc
oomplex oonpounds so formed , and the dotorninntlon of mu-
constants of non—atability.‘ This nothd holpo& 15 lem »
the behaviour of Nb95 end zt95 1n sulphurioc acid, nitrie aofd }
and other solutions: the existence of ions of a new type or |
Ag was established ror’lw when 1t rm'nod u Qm wlth

hétao mld. and or"'A 3 moloouln when thoro was an 4goew
of addentay to fons of the eo-pomaoq or'ﬂ“ ng’_'n

A.I.I.lvrukh.lna and her uuolauo (7&.) "ﬁll‘ ﬂu roah

QE-A

" . : ..' g )
L Bt . . ’ iy »
v ge % ."ﬂnss % St e
MREY L B S
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o Hm

. colll ana Br”qn resin XY-2, with ultre~low conceatrations

of m;-nxl nitrate between an aqueous solution am dhthyl—

‘potaselun, magnesiin, aluminius nitrates, stel): The ﬁmum

Approved For Release 2008/03/31 CIA- RDP8OTOO246AOO3300350001 -6

Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6

was nsed &8 an e'lua_p?t(. "ith an ultra-low coneentration of

the elemsnts, their elution is peculiar of narrow peaks. .

The addition of an isotopic carrier results in a shift of the

peaks with a to‘n‘dency of slower elution, and deteriorates

thelir ahafo. There maj also ocour a superimposition of the

peaks of adjacent elementé._ Thé_ theory of sep@nﬁon of rare

earth elements by the chromatographiec mat.hod'wu;ddulapod

by N.N. Tunitsky and his assooiates (75). . :
8.Y.Yeloviech and V.N. P_moikov (76) proved that vphbn stu-

dyiné rad.iometrioally the chromatography of radioii.:topou !

- e ———

(down to 16~W) ‘ana oven wi th small volume speeds at widoh

the current of the liquid moves, account should be tnhn of
the phenomenon of lon diffusion. The speed of the 4 ffusion
processes proves to be of impcrtanoo for the prooess u a
whole. St
The mechanimm of the radioelemsnt oxtr‘oﬂon prounu
and tho oconnection of the extraotion propertiu with the . '

A aiiiiet SR < S & dee B S

atruoturo of the solvont was studied by many r“urohorh
V.M.Vdovenko am his aaaociatu analysed the am.rmhh

othor in the prounao of variaus salting out agents taod!.u,

tion ooomciont renyl nitrate pon in proporuon %0 an
inorouo in the concom'gﬁmnor “the. h

out .gont. At |
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equivalent concentrations of the 1055 the salting out effeot ‘

of the additlons under 1nvestigation grew in proportion to
the inorease in r.he charge and the deorease in tho radius
of the cation. Tt haa been estabn shed that uranyl nitrate
passes into dlethyl ether with A molooulos of water and is
to be round thoro in a molecular atato. Solid phalu ot va-
rious oompoaition, ranging from UOg(RO;)z 3820(0235)30 to
Uozfuo3)2'3(c235)o, are. iaolatod out of the ethhr nolution.
depending on the &lven conditions. Tensimetrio uﬁoﬂonl
have peritted to compute the heat at whioh othr-hidu
combine with uranyl nitrate. The oondit ions of oxt:aoung
uranyl nitrate out of dibutyl othar were also analysed.
8., mpaohova and her assoclates (78) coispared She
effeot of various salting out agonta during the utruotion

. of uranyl nitrate with dlethyl and dibutyl ethers as \nll
as with N butyl acetate. The qgatitative definitism of the

erreotivaneea of the salting ocut agents has allmod ﬁo
introduce the term "equivalent of salting out" (uount of
salt, equivalent to one mol of uranyl nitrate 'ia an oqnlu-
briun aqueous solution). A.M.Rozen (79) stuuod the tlnrno-

- dynmios of extraction equilibriums of uranyl nitrato. “The
~ -um | searchers (80) produced quantitatin datu on tbpﬂ-
9ess of extrgbtion of uranyl nitrnto with trﬂntyl plolphtu |

togotmoﬁith various solventa. -
Radiochemical inveati gqtiona pla;od u; Hm:m ym

qu gdluuunu-‘u . \‘.u

L e . A,u
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method of rediochemioal analysis helped to discover some
~ scores ot"h..v radionctive isotopes and to caloulate the yield
of indiddul tl'ot_opis during various nuolsar t‘m.fd‘@j@gu ’

- and 252 in the case of bismuth (from ca’? %o 33129) The
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‘in studying the processes of atonic nuolei fission under the
actionof elementary particles with high energy. Special
methods of radiochemical analysis were elaboratod aimod at
separating and identifying the radioaotivo isotopes so formed. }
A.P.Vinogradov and his associates (81) carried out a
great mork;dovoted to studying the nature of the pro-
ducts of fisalon of oopper, silver, bismubh and same other |
elements by fast purciolo s, protons and deutrons with tﬁ
energy of 100-700 Mev, \The application of the precision

(ﬂuion, lpiitting, knook-out of light nuolei, eto. ) By'tr
of illustration, the yiolda of 240 isotopes (nminly rrou .
31°% to Bul’%) were defined when uranium wes frredlated with
protons possessing an energy of 480 Mev. In the case of
thorium, 244 isotopes were discovered (rrom 8083 to lu”zl

wurves—of yields of verious isobars distriduted aceording to '
their conseoutive numbers have & dome-like shape, Thelr
width amounts to 2-3 units of the consecutive number . TS -'
fission of xmclol by partic]es or high encrsy is ohArcctoriud
by a oonstant diatributlou of the dia.rgo. irrespective of ﬂn
mass n\mher of the fission pmduots and the consecutive nnlbtl"

r.w, E 4
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of the fissionable nuclei. The above researcl helped to
olarify the mechanism of fisal onof uranium and thorium nnolu ‘
under the effect of high-energy rartiocles. It appoarl to b.
nixed: the exoited nucleus evaporates a certain numbu‘ of .
neutrons, lrollo'ing which the process of fission sets in‘._ The .d
excited fission products so formed in th‘e,hf turn evaporate |
noutr@nn‘ .
B. V,xnrohatov and others (82) made a aimilnr study of tunga-"
ten fission produon, with deutr ons posnuing an encrg,y of

280 Mov. In m; case, 28 radioaotivo 1sotopcs were rom, (
Shiefly in the region of z = 33-52, | |

G.M.Gorodinsky, A.N.Murin and others (83) applied the
_ohrometographic method to study long-lived isotopes of rﬁo
.eartha, obtainod by irradiating tantalum oa & synthroeyoclotron {
with protons possessing an energy or 680 Mev. A doﬁ.nltion n-g
nmdo of the hu.lt-liro periods, the type and onergy ot nd!ction _
or tho ilotopes 80 disdovered, including the new 1-0%»-
 of eadoltntum, |

x x%x x
This paper, brief as it noonurily is, oould shed Iim

only on the maJor trends along which radioohomistry dovd.om
in the Soviet Union. R

Twenty years ago, radiochuni’cal science 1n the mm B N

represented dbut by a small st;aft o the~ ‘Radttmr“m z'tnt.,

Sl WM ek wde Wil e bh\i

ook »\‘m R, S hm,"'&‘v‘ ol
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'rodny rndiochemioal research is being condnotod at nnny
1nstj.tm;ea of the UzSR Academy of Sclancol snd at 1ndultr1a1

researoh institutes, at the ohairs of high.r ew

Mand at fact.ory laborntarl es. MNumerous staffs
of research radiochemists and envl neers have besn trainodu
The soope of sclentific work on radloahenistry is enlueod
vear in, year out, and the renge of subjeots is bei.ns oxtondoa
1in this country., Soviet radlochemists are proaud of tho fact
that they aotively p%:::giﬁx,‘ggintly;gef:giemun of
other countries, in ¥kx ARXEXSPNEES 53 upmiok applioo.tion

of atomic anergy for the good of mankind,

) A ) .,. o 2 —— . e

R Lt e
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roprrsontl a oonplex snbstwcs eug_,pg«» t& diuocjatxo. in ‘u‘t“;’ii,..

solutions.

In. muauring tne curna or nc\:tranuuon of pn-phmlyb-

die and pnosphomsltzo Midn, a.vunti (2) atrivod at the lﬂl-
clualon that thcu oonpmmds peausnd higt; baaicity modhc " :

that or phupbrio nu. Simunr romlta wqro obtainﬂ 'by

' A.Roomon and Ms aaaodm;u (3) vdth rmr& to n-o unnm-

ated nuoropoly ael da.

A valuable oonmhutlon to tho hvdopnont or tho dunutry

of hotoropoly acid: ms mdo hy tho pmtn-msm muroh

eondusted by G.Jandnr and m- uoooiatu (b). Thq uh!.om thlh

~ results by ap)l.ym th. nohhodl of ur m-in. mm cuomiol,

and potontionotru. oomctonosru ud mnommo umuu. o

While ltudyug the oondition- nndur uuah hetorom oomu
are ra'ud. thoy wwoc tho hmaﬂm of uoluuou or ml
mlyuatu and tuuutu 1n an uu nuuuu. Acmun n

| Jander's amuu. uhcn -oluuou containing salts of -m- -n..
. forma h-f-repoly oonpouna -r- uaurx.a. u, m. m,;.. : S

tungmu m unnto. thu'o ﬂrn nmnl tho mu or u
aquopoly oow lmly luutnminh. Gt - - :
e L “‘“v"’ 'f'i""‘, _, ‘"'&"21* “’ " . "z‘
~ and oaly Shea, ‘alresdy ina
. co-pound 1! oitalnlll e

: - n!‘ﬂm“\
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The transitdcn of !.on (Wﬂsﬁgpaql tﬁ 10! (33’16021)3' "" }- : -

| responds to the trannrormu on or pamtumsato 1nto mnuu-

state,

’P.*f,oehuy (5) ip; iad the murogrupb.lc mthod ‘o ltndy tb';f S

precess of Mrclnh of nilico-. pheapho:- md horo-tung-tatu.
oseurring undqr tbo 0rfoct of onuatzo a;umn anﬁ romuu h O
heteropoly coupouaal. 5 ‘m hal proud t*xat a numbor or ubuo

‘equilibriums besoms nubushod in thi- uu. 'Phe mn

reactions of rorutlon or unuturam ocnpo\mdc prooul ia a ' .
-mm way when nzuuona of uuhxram hctormly u“ n:n
are acidifted, agT e S e R

The author nad n- aanotm anc mur uu- M -
method of uotoph mnaneo 1n otﬂ:&u m mwuu. Mo

and mluon capael ty or aouo aquapoly m hourmly “Wl. £

The isotope -otnou won ccmbincd uth ntxm pmtn-cudnl |
ways of lnnstigauon mnym. polaroaram, the nnly or s
lyectrn of 1ight tbsorption ia tho ultn-vioht -:d MQ-M
rogionn. ete.) As a romn, 1t buuo pouuh to obun nu

deta on the PrOportlu md ltmoturo of uuopou uc m””u
sompounds and to ealn wu nw uun romms thetr .w.”.
An opinion was voical that the pmun of ror-uoa of nqn,oxy' v
f and N“RPGU oomnnds eruuy dtpuu on tm pnpouuy for —
hydrogen bead of the mou of uida, pnrthlp.uu is the .“f e

reaction of hmthn or tho oon)hx It ny bo cln-u tht _
hyd.na-nionl rix tho ulou mmdpnuu u th. unuu ot ﬂu B

RO 0T gy
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compiex ion. .fpart from txisg acwunt nhould ho tmmn at thn
possidle role os hydromnlwa 1cna in mo m-xor struetm'o of
aquopoly and heteropoly e.nionl. o

of wnaidnruhlo inurest il the probluc dn&um \dth the

mechanim of the lniual lmu er the roacﬁen whuh hu- %o

the formation of hoteropoly conpoundi. :
By using the alestrosemical method obtun houu)oly
oo-poundl. Vo I.upit.ayn sad K.0 o'(orwva (6) have shown that the

mixture of e EPO, and Ulzm,. pasaon thm@ a soml of mp- '

of formation of mom-saturated hetoropol.y oomvadu or or Sheir
double salts with mzwo‘ 1n the anodo spnoo of tm alnmlnc

with PR of tho solutions being g.radunny Muol. bohro phnpln—

tungstate of the saturated series appears. Inmaotlon botm
RAzWO;, and phosphate i.ona ha- drcaﬂy ‘deen recorded with pl o
amounting to 7.5 - ‘I.v 'rho oonpoution of the u'ylhluno m—
ducts evolved fron tha aolutionﬂ artu' olecmmin dcpcdl on
the magnitudes of pH so obtained u touonz S T

pE of solutions 7.3’; 76,-3 5. b.o 3.0 z.l z 3

PiV o
| Rc;;::niu?ymm 1:3 1:6 137 1:! 1:8-5 mx 1:18

_ rnkhg thuo ruultl 1nto uoonat. 11: lﬁ.aht h nuoivnh

that 1nt¢not1on bot.'eon phobhatc nnd m-nto im uiul
already ia the alhuno uuun vhu thp aoxa hmgsum are not
yot formd. To chuk ﬂu oormtnun ot Nl umuon. e
V.I. Spissyn, r.u.Spiruonov ud 1. n.xony (1956) nuuu tu

. R
'!@r i !

N -v TN \ Tk 5_\ 5 ‘&i"“_
. X . Wotinl L T K.
F“R % Juluak v

Approved For Release 2008/03/31 : CIA- RDP80T00246A003300350001 -6

o ke o e B - AR




LB

Approved For Release 2008/03/31 CIA RDP80T00246A003300350001 6

’1”? ﬂV¥?rv4! fwwr_‘_,»a‘?"'

process of 1ntoMlon botvun nuu )huphto, .gm‘ -t

»
standard sodium maut-. mgvo‘. w the methed of uu-um- |
sion, using tn«l ntm of phesphorus and tupm. )32 uﬂ

18
w8 g, teshaiques of u«u-uuuoa Pesemhled the one

develeped by .T.A.d-rnon and x.m“utn (7) ror -nurxuﬂ
the mtrulenta ar d&tmuag et tumu bu at mzon.

. r-tu of pH, ulag a treacer ntos w“’ n ony mn tho
[ ]

ointl = Nao W04 » a
oas of llam'o‘hr thou umm. tlu-d with nuouun .

isotopes were poured into upmm.l -lth a soMered mu-, o
vuch were inserted in a aolntion or exaetly She mo u-pll-'
uon. m$ without numun uot-m (Figel). A8 & resuls

of ulr-dlttuton. the conenntnuu of tracer nto- decreased

~ ir the eapllary, rho ooctnohnt of urMon of tho aniens

under lnvut.lslucn wes wmtd il means of Fiek's law. lu-ni

Sodlum tungstate, n,vo,,.n;o. was selested ap . w with R

a knou mlomlu' wouht. 'rho lonie -oi.;hn of phlpbhu-

states were sompered w&th the 1onj.c \nlut of ln'-l hmtlto. . i

pravuionnly taken asa un. | ”
At & tempersture of 209 ana utn pu about o. the esaf-

'rhint of diffusion or pho-puu ion exseeds ahnt In'u ttui 8

that of umuu of the ml mhu hm '

Zon M Oestrielegs ef um-n-. p, SRR
‘ I Q[nc SRR
WO &3 3008 L

R

ﬂwmm M “ht n‘“Y
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mn omrm U’\‘E omv

It uch a qumuty of phuphonn-ml uszm'o,, 1- :uoc

to a 0.1 molar aoluuon cd‘ mzwo; tht tho utio Piw -uuln h -

1:12 or 1:6, the coorrioint or pholphn 1on annm:

abruptly dhiu!.ahu ud npproxmtu the -unim mlul. mr

tmst‘t‘ 10!:
.J..E!!i!. .IB

2 '-i “ .0 ;1‘7 .m.‘ e b

By n“uu hoth mu. mzm,, ot n,tm. d.n uuo-
nuvo uotopu. n tounl that pinwm nd mm ’omo-
sed in swh pcuutiom pruu ulh' tho u-l mtﬁduu Qf
“rfstons B
 pworete ;g" LTI o«rﬂ.uut of mruta,

e e 6.3.10‘ s.o.:.o

A uuo-m-s.o a.rmuaa of P32 and v“’ um ot or “"‘.5{.‘3-5‘_-
being present was ndo dth m uo of lhnhh- tu.m:, as She }'»'f’f

, nn-n energy of hou-nuatia ot P” (x ] 1.701 lltﬂ puﬁy
exseeds the eaergy of r-union or '“’ (3 ® 0.A28 lhv).‘ The

'-ﬁhoﬂ is outlined in thc nlpor referred to abeve M). X ’

'nu said results lun t0 the oouoluton that the uu ot
w0, am wo,." (or wo,, . mg0). uurut -um in the
10:
line regios, with amountl e § r-nx . eo-plox
saiine reston, it phmeuttiat 100 L i g

R @N’w&
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with ﬂu mn nnmmatim ms or . -uno mu in.
I abonld be notod ttmt wupouau or thu typc havu hon
-mtioad in pubucuioal (8), n, for ompla. 17:'03.?305. ‘
_ WOJ.MS. tnd Hn:O.M3onosn althon@ 80 rar thny have bodn
‘obtained only out or molten nodiaf Eﬁda:'xo‘gum nuu. the o
_muon bctmen tho ons ar mﬁ‘/appm- to ncur u 3 ro-_ e
sult of the mgunncc of a hyuo gon bomd amrding ﬁ '
(ponb ves O)Y" or (HPO, o TOH oo OWOR0 aee non)‘*‘ e
0n the other. mm, waitsyn and s(.u .:».onm. iy nlua

the nthod of trnur aton, nan nrond thtt nodl.u mat\u‘- |
vatato, paeuuar. aeoording to a'a.ndor, ﬂ?lt tho aaian
(l,wsogl):" . g dooa not im;oraot &irutly with pholpm. hu. %

The rcactiou securs. onLv during, -ubmquom aoiditlution of ﬂu

aixture. Bonco, J’ud&’: mpposiuoa rognruns the wﬂd
formatioa of uquopoly oonpounds and their nluquon uaouoj
- with oonplc-rornhg uida dou mt sonforn to the mml:
ohtuinod oxporimnt.nl data, 'rho pncuua of tmtun of »
N Qqupol.y and ho“mpoly compounds ocour in thc nhthl
ui.lm»any and in parallel to the lovoor!.nc ot ﬂ. s
~The muu n-aos of tha reactions to obnh homopd:
anions are to some dagru aumtod for by the navo ruulu. :
' »'!'here still r'mial. hon:nr, meh to bo olarlric& as to tho e
uohmul of the romion of rcrmuon of pmmnssttul.
V.I.Bpitln end E.A "‘ormnkon (9} studled thu pmuu vdtl
the aid of trucu- atou. using the r.dioactivo itof.opo of tum-
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mixed W .r' ALY
- nratuunuto which, um-u.. Vewr

in
"'“"““'- usiag the eonnnuonu romuu hu tho =
””hicn s oon-
o. s
e, e e taan 0.5-0.05 o "z"’* out o the mie

It a»m-u taat tae uenauu of mam' m,.‘ . R
.°““‘ _'-'

T ]

She ,
® region or oxlltcno. or Pnrnhmgat.g., the oo .
antate the wmpount 1u met -.ng.«

Lormed nt on« ('rnb.h 1).,
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CSetn, Noks 2.6 (nnm- 3.5)

: | 132 10.8 (ditto 10.2)
;z.nm- . § 15,0 (a1tte 18,0
. 55. Thek {aitto 65.

| mna ux.-. m uowu mhluo or um bosm{,
-, unmn‘u and th- u-ohn rorul mug tb uiﬁﬂuﬁn '

- the produst. Bonuttnuhnmlthut)-ulotm EEy
 exchangeadls produt 1 rcnod rra lllg!% ia ' -brt nhl
of Xme (5 min, - 1 n.) ata mcctm or 25%, amt 3 n
268 bours. Sueh . hohnﬂou' um to (e mual typaunl ot thl
| views WO‘ ly J’tndur (m) ual Sn-lly (u) u th m- =
of tomuon of pcnmmut- u nltuon. nmun k] -nu, S
~at pH smounting to 6-8. the mml muu t-. nnu the
:iou of Mrun. mnniuoouu mm inwe & mmuu
| utll (ll‘oumq) oorromndlnc to pantunahu. SRR o o
| The mmuu of luzwo,. into a prodaes muuo S
ltt.l )mm-uto n nouloruu at lou mua or ) nnl 1- "
mruc with transitien to [ umn mdium "!Ibll 8). At tho
same tho the nnclnd.n mm be lnu that the mx tu- i
state lon cxoh-u;u nry llovly W@mf’“ tou vith the’ para~ :

GSE oMLY
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mn umx;m wf‘nmi

-r-ponmoau c; m‘ma at mnxm ’ nh. e

pn 'rnntuon of' ﬁunsltu-xis m mm h Mﬁuﬁ“&“'

68 3.0 A (uw ;.1,_;‘}_**
EX R X TR (dte 2.3}

5.0 2 Waldwe Wy
LS 601 A%.b (Atsre ”.z)_,-‘__‘_,f i e o
A8 'the vemeratere rises, the speed of' m. m i
-":'05 in vmmuuu ncroun (q.u. ”,

Qt uaﬁ ino )u-uwncuah

mni"o,‘ ; muiol of Muon or mu-us e jf,f“'-.;f.f
_ : . muu. Wl .rm ilzlﬁi ‘e nmm- :
Cme

a8
%
e
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Henos, the nonoln-u- -y e dnuu tlnt tk« uuﬁn or
 forming panmcnan -hon n uohtlen of m mltah n
aeidified 15 a mplox pnnn 'lhh onm W nl uua
'poutbly eonsists or uuru. m.-. S DR
An hnnut rutm of pnntnnutnn 1- M lm et
their noporuu oouxd u-any oh-a uhon th aquou lol.uuou
of these oo-puuda are kcpt ror f ) xou tl.u or hum. m ' |
elestrie couuwdty Qr mm ud then mm nmu of -
sedien peratangstate is ma unu» than the initfal ome (n).
- Fresh solutions of nnu mutl are mcb&um il R
“ld by some mgonu m. w. L my o oot unus nu s
Proseeding rren pohnpnuc -muu, m (u) m--;
sed the epinien that there oxut twe kisds of ..punwmo. ou
of whieh (A) is m--a iu-lu uulttnuon or m ullll j
msuu. and She mcr (8) m: tho nuohuol ot mm-:.-
1ime sald, It was uml um m uu um'u-mn utm
V7 Wetr hyirete compesttion. K hein
 V.ISkMtem -t e.u.nuuu m) muoc 1» mauu
: or nuu mﬁuguno -ohmcu. dopcuhc u th oo-ution s
wader which they are ebtained, the temperatare of muu - tho-f-f‘f‘f
| Ame of keoplag, For this purpess the metheds of dlalysis, "__f
: )ohrunny. anmtunplr nl nm nnntun m lnnol.
 The eolesular ntm- of ﬁn dons pnnt in 0.01 um
| numu solutions were M LrR1A ishi v & salle-

i“da [
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~ whieh well serresponds to fon '1201.1"9‘ 28ng0 Gll-”“). M

s mn’. “ 13«)—1‘00. !'.o it 1. )ﬂ.ﬁ‘lly hlnl (h‘“ "0

phane l-hruu n 25'0. 'r!u nnlonxu idnt d‘ . Mrnm ioe
of serml tuscstate (wof . zneaam) wes taken 88 & unit of
eamparisoa. The fresh solution o crnmnnc pantnmuu.
Nalow1204). . . 2080 )oquud . -oluuu- weight of adeut 3000.

the. -olutzon hu bua houod. uu lolnuhr ntght cr thn uxon o

Compound 3 mncmlm.e | cooru -
B - of solutlen u of u-‘i‘,&‘. .'vi'un.

. e e .. P
"“Wu-mxo e 6l oem e

Bttt ":2“:.53’ tae s e

The phum se ruuul uy h. m.. " “‘ m‘
_ ’“‘lﬁ.u- 3.10 m“”o'm u"’" G
& lnnuuu qu tu tu touﬂu Ot R o

tumnu -x». ‘u u nohﬁol. mn mun n MM

-lnulr -um.

M so “
bust Wﬁs m_, __ .,v_,-éiwf WH
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umeﬁl £ l' ,,PM; M

' oomuuon of the nulou s obhiud lopoul on ,n ud m

duration of tho ruouon (Tadle S). It is onl.y 1in she ndu
of pH amounting to 7.0-6.6 that hmtmﬁatc lm are for.l
at omce. With pH umtlng to 6.3-6.1. im dh a mhoulr

welght of $000-10000 u'o the nrn to appocr. m days hhr. i

the welght drops %o 1500. Ions of the (H30.%6021)%". amaWOpRq
type of high mslesular weigls appear to de romul tno ease.
Ia the eourse of time they booonn mubdjest to uwxu. ‘
splisting ert thc u@w- hexatungstate ioas, This mm

1s nanifested -un more u-nnny during W adunuuon. g ;'
If i of the soluticn 1s hrowgxt dowa %o 5.8-5.6, the moleswlar

weight of the anioas so rorul at first nnhn tu aaon-n ‘
magnitude of 55000-120000. nnd nrm- being mt for 10 hn
. diminishes Mt to W Bunh [ mluuhr voult 'u -zuum

~ 4ia our expsriments by sodium metatungstate, u,"ouo W’

which oorrnpml to lon )oxyurlul approxi malr Ll m
VW Hy (mN0y) ,m,wo,.m,ou/"u m,ol,o mzo/"' tous.
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| (mumothxﬁ-nmz m |

SR ———— - : ; "’t"

The tmmu-u Cotnul u the w nmll

- were nuuu mtar-u m: \v tho phrun)ncm un

the ajk of um'o nmuhmm.- The nnn- of th
polaregrephis u-duuou are dv- ia !nh 6 ﬁ h m l
and 3, ItWhMﬂMitllMt&hMMﬁh
lons mtmmt ua -mm;m-uuu-uu tnc- "
sum m. - n m. nabuul I nmm. tn nnoud.
hmuo asid 3 miumh -u. In this m m; ul
. fresh nhﬁu dmﬁk mnun.mm

ode- VA Mum-tﬂn 2
’ i“ — E"("’- im” T
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. seme mhﬂ h - aatt -u-. A nmuu louth: -na 2
~ hms boen uuum o boiling pnhu- -uua; a mhnn
| polarogrea with twe nm (x 1/;- 0.26 sad ln;/g! (WS v) s

| widoh rnnhhn “ l ;rcn oxtant the mwm ct uuu,
metatungetate amt metetwagrile asid, Dy 1ts struetmre \he
mumuu hl”““hk&ﬂﬂl“lﬂhﬂ‘lﬁﬁmu

| likeiy 0 b ltl mmu lli‘. The above ummmhn Qt -
parstungstate 1s )ohuaupnndu reserded usiuh. v‘th . f

‘ u-nnmoar ”‘c and tomimtuntlo. o |

o
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. The sam mzmn- n tht mmu or m-u - nmu
| _mmmuo -omu- m ohum -m )l l.uuu b
| ‘5.0—5.‘ (l«un mu) uu uunt ﬂa baskgrows f ofr tzno‘
. (ru.)). n m uu uhu hnu nm that m uu (. th
w, ooamt) m uwa m n«ul m Mur h n
;nhulut wm. 'l'hh lt: umn tﬂr th hur nunm ::""
et the deginning .: mnn (-o.a v.) of netatungatis as
(exporinamts 3 m l., ‘r»h 6) u mm with Om.tm . ngs
asid (muuu 1 -l 2, nuo 6)e The mm 18, m.
| unnmhAMuphnmhyunmlmnmx L
Mduo- u oohmu of -nmnu uu. mma- t.' g
nu-nn wish a ml u - o.u oF 0,40 v, The mo
| cruv-nnvuu)ohmromddum n‘l.uotla |
ascetate htfor mmm the uw otxan‘wto
be related to the presemee of severa) mmu\- Nms o Illon
mnmuuamrauu (v“ vt o wriens
)omtuh ot mr-nvu. In no om of a lntnl. u l 'olnr
seid num. it 1s nuuu that on M the sam llhn ’lll.l
Shrough nuoutn nlc“ of hqot Mutlu. —
The kineties of trmromnou ot puatlulﬁn hu hto e
untuptnu hn my also h tmu 15 4 u.l o nmhl b
speetra, The mhut- were n-l-m in the -nn-um
region (azo-m ). rruh uhuo:a o -uun mmm
produee a ourve whieh lnn dowm. -wm as the lum ct th :
wave hcmn (rtc.l.). mrin the h htr ﬁ- ldlupu,

sﬂ,‘

B o e Q3
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 the Wotnomuthrdonaﬂm. h.m
anhm.pmuum.ﬂlw.nM-ﬁﬁih
_ leagth of the wave amsumiag %o 2156257 n . . Tle maxiem
| hlnnunnuhn- mm«tmmmnﬂlhﬂu
'_-ult«o Y m mu- ﬂu u:lnthl u- M m au-"i
__ mnobmnmﬁurmﬂummﬁmtﬁm-mn
| “ll”l h the opthd. )romtlu of tho uhﬂon. LR
" smmm mmnt:—rgmu !lil. m’u«”
) *nmmauuom»hm um utuunin
- (rig.9). ummwnumsa-ﬂ—hmnm:
,nmmammutmuax-u'la' Ts helge
attains a ‘oonstant -nuoaﬂ- the mmum ha lum :
for 10 % “ un-. - The uinuuu of the values of "f.f
‘orumnummnmumdnnunmhrn"
uuuummum unuvommmwuh;
'nnmmmtmlmmamhluhmm m

are in mo»oouno with he m lui—. !t n m

Muuouu and nummua ﬁdx- -mtn ot Iml

o m wite uppnxt.h (ru.)). | R

L umuy arver uoh mnnﬂu --wnu mﬂln lf
Bagho, predwse abou’ma lpoom as clrm thh m Am

o uuomnthmturm. In lhu.ﬂit I.
| ,.cmtttnuMcntnmﬂ.u!ﬂ-tm !hh
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2 mnmmmumuaum”

' uummum-ummxmnuuuu

>‘unhnquum nn

memmseom

pnuu um. m. nm M h th M

-_ .,_“mm“ mx; T e
L | or great mum u ih- u-nnxty of tu mm m'-
Les ot hmﬁlutm ud -muumm. m mﬂu of
nutnnuu hed nutnmcu «riu u. umu or ttl uh-
tien nmny unmn an hon.i Mh -ta. tt
Lfearmation of mnuum“. on Sh -u i-l. ham &;{;‘;;
are uw.yto u m -m t-um mmu-f*

hmmnwaorrmunctmnlrm*ﬁa_

Docens sudjost to disaggregation. g
on the m-uummmnnmum |

She phememena wn m; tu marm«n uhm
eontaining mi mnxy *In tu- utoanly m

, L 4 ‘jhd oy
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FOR OFFICL O3 Giidy
-2 -
1y fxom the anmalysis of tu@c:m derivaties whieh we have
stulied in greater detail and, motadly, ef paratungstates,
mtatungstates and phesphetungstates.

IS bas eften Desn stated in publisations (4) that She
formation of an aoid sungstate, an aguopely compound of the
parasungstate type, is the prhuy stage of Whe reastisa |
oecsurring daring the acidifieation of solutiens of mermal |
tungstates. And yob 5t bas boen peiated out ly mmy researeh-
ors that the se-ealled "white Ariretes of tumgstle aeid,
pyroximating KyW0y.Nz0 by its eempesitien, predipitates fa
the initial stage of ssldification of nermal Sungstate solu-
uou. fellewed by 1$s dissolution asd the formtiem of seld

, mamely aquepoly tungstates. V.I.Spisaym snd K.6.Xeaswn
m) ebserved isslation of the residue of white tumgstie aeid
in the range of pH amounting tot—‘mnmmm
obtained galestre-shemically. ©.5.Savehemks (18) recerded the >
formation of tungstic aeld in ;ho_ same yenge of ) whea lﬁ‘_’-‘
ing szalate semplezes of tumgsten. TFimlly, the Sheve results
of the sxperiments ea the dlalysls of asidiried -hﬁnl o |
Waa¥0, have shown that aaions of high melesular weight, wileh
undoudtedly eontain a great deal of tungsiie aeld, mﬁomg
prodmsts of the Feastion iz que stion, | ' ?'

I% may b Shus assumed shas she rcn'uon of tuagstie :
seld, NgW0,.Ng0, 15 sppareatly the £irst stags of the reastiea
whieh osours when aqueows solations of normal tungstates are |

FOR 6o voz vtd .
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acidified. It mey Ve presumed thes 1a & sortain renge of M
(0—6) the simmltansens presence 1s pessitie of WHh the lons of

‘w‘ whieh 414 mot partieipmte {a She reactisa emd of the tuags-

ti¢ asid whieh was being foreed. There coosur processes ef fer-
metion of aquopoly eaions and of more complex utmn anions
with the partieipstion of tangstle aeld snd W, 2" oas, At tMe

N $ine one umdﬁ *:;sko S.a‘ao assount the ruo of um

tien of m;“niu mu. u3o o in Vhe selation, as wll &3
the possibdle appsarence of xwumnu forms of tuagstie eeid,
N(EpIw, o (B0IM0y:

In oseardanse with the wdeve muucnuou. v.x.»tm
(19 mm the follewiag sehme of foruatien of parstang-
state anieas no. mormal Sungstots with ph smenshing % 8-4:

.,‘ m" /0‘, cee (W‘”/’.

Myo(w 1358 JimpISm,  JORy ... mw---tu-‘a,o;,u.m,

Tren the Viewpeiat of m satwre aad BAadililY of shemissd
vead, @1 tie kydronina loas shewid be somidered 1a Wis
esss a8 equivalent (Fig.7). -

The uxn of the omhhl 0. m;.m,a. l.o. )u'l;‘_
wagsvates, sorrespend to mise /Oy (W) y(IOL) (Hy0) 5 (B0)/ "
Due %o the hydregen bomdi, additsional melesnles of watay may jein
the Aydrogm atoms of hymnahn un. where the seerdimation
mr-rwpmmmuu » U full, Tor oxample,
qouu mm'nu s & nﬂuu of m;uuou an,o

w{,’ B PG
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Fem 772 2 QALY
- 22 - :

With pH below 5 (optimum eonditions; 4.5-3.5). aquepely
compounds of tungsten, defined By the ratie Ee201W0 3 oqual
to 1:2.4 (paratungstates), are transfermed, as is well known,
into mare aecid eompounds with the ratio mom, equalling 1:5
(ntnmutu). Sedium metatungstate, Naz¥)0)3.10Hg0 ez
BagWy2039. 3080, i & most hportm rmu-uun 01’ ﬂl
elass of substanees.

The abeve resstion may Do repressnted as & presess of

| Sazregation of tw hexatungstate loas (parntuagsmate) dws %o
hydrogea bomds;
2/my0(wo, ) (W0, ) m,om.o) y*¥s im0 s Mo
/(M30) 3(W0, . E30) o (HgWO, ) 3(Ng0) o/~
A pessidle strusture of the metatungstate ien, ia line Wi
Sush an approash, h given in ru.c.

A.A.Dadushkin, G.V,Yukhnovieh, !.l m lﬂ
V.I.8pissyn (1957) studied the infra-red spestra o lm.
of varieus sediunm pmﬁulhto hydrates. seliwm mno
mh&u. a aemal quantity of camtined water exhidited
in the region of Algh frequensies (3000-3800 ex™d) a eemplex
band of absorptien consistiag of four sompenents (rig.9).
The mcunmuu related o the meaifestation of a
Mplregea bomd iomcn the molosules of water, Inﬂﬂnt
maxime of this band m‘o.nn 3460 ‘and 35A0 em ) indisate
that thnmuunltomofinlofnﬂbh.ou '

saocther,as wall as & ®ad wifg”’m t_nnuun ””ZV““
S Vi

},.

B

. L
S et Y e, " T T T . . I N WSA P ot
Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6 7% M wRn




Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6

FER £;

e 23 -

neximg eerrespond to ths molesules of ntoiwncl are at dis-
tanoces of 2.6 2.7; 2.9 and 3.1 A. Analysis of the spestira -
of absorption of sodium Muunuu solutions ia P50 has led
to the eonslusion that the hydrate of NajOW;20,1.3H,0 eon-
tains water ia thres different forms of csordimstion. The
ronult is in geueral sgrecnsns with the above seloms of forma-
tien of the parasusgsiate lon.

In the trensition to lower hydrates, the eeination
of waser in paratungstate assunes another form, Simsltanseusly
with uu. the struetwre of the »mnll uadergoss sa avruph
change. Anslysis of sodium mesatungstate by the Sume methed
posnted %0 the presence in it of twe foms of cosrdination of
water. Ons of them, as in m:ﬁm. is effeoted in the
foyn of a hydmexyl somdined vtth the tungsten atem {W-OR),

ntoumm»w“ﬂdrmnmﬂ-lb _
m-outotm- mu-uu-uumm.muw
ol 1n the case of phesPhetuncetates us fedlsws (19), |

Whea nesmal twghtate is umqu im the presenss of
phosphate fens wy % W 0-7; rhn)bhuluh of the wunsaturated
series if formed with She yatie PW v M). The yeastiea
appears W n«m asserding U u' f-u-us nw; |

1
!
i
¢

—

K

) . . ) N L R
' o ‘ ok '_w‘;"'- AR L AT
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(PO, Hoe W0y oo Mg} ¥™s B’ (POLE. . W0, o Ry#) >
Purther ‘  J
: ' ' "”2"‘2‘”""3 *

_— .
m‘mw‘)(l,o/h R(E01gN0, (PO WOHe OHy)

{ .

{ n :
t«m,..o':l...m:, ’
The salts of the ccmposition x.,o.r,o,.uo,.m,o

sorrespent to saion /PO B(W0, ) (EWO, ) 3(H30) ,(:,o)./ This
eamplex anion -y sdditionally inelwde in its oonpesi tien |
nelocules of water due o the hpdregen bead with hpdrexeaimm

or vo,." joms. The salts ef this series are m m:uut«;‘

ol 2y the formula JMez0.P205.06W0 3,180,

When the acidity of the medium is nhll. m "wii o
hydrate® of tungstie aeid, EgW0, B0, manifests, as is well
kaown, a prepeasity far transitiento a yeollow hydsute, *b'

A desrease in the smeunt of eombimed water per 1 atem of tung~
sten 15 also reecrded in the somplex smions of nupnly and
MAerapely sompounds as PN decrenses, ’

In the case of phosphetungstates, sa ingreane in e
relative eontant of tumgsten i moply anions results in
& grester role of the HqWO,growps sad a smaller mumber ot
Mnuun ions in the omm snions. The r-n-m
strusturas may be assmumed fer phomplatungstate foms o &

N”'ﬁﬂ
be‘. E Q g h

S ﬁ# A",g T

= .

. 2

Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6

. s g o
ST AL KR

en . AR L L 3
B N AT B

L s

t ¢

%




Approved For Release 2008/03/31 : CIA RDP8OT00246A003300350001 -6

pop e R OLY

.2’.

different degree of sataration with Sungstea.
with pH smounting to 6.5-6, salts are fermed with a rasie
PtI s 116, vhieh have & compesition of the type Nieg0.Pg08.

12%03.16Hg0. The pessille strueture of telr mion /20, (Ng¥0,)

C(Iﬁ),/" is shewa 12 Pig.10.

 WASh asidity of the oolnuu abeus 3. inteaphosphe-
magstates are formed of the eampesitiom MM m,.
wdﬂ.nﬁa W = 1:19. Tho assusied MPBWFe o Sheir
anion, /70,(BgWy}g/%, 15 shom 1x Fig. 11, The Emstien
rop:u. the doubdled strueture of the htmb-muu
anien, raised on the basis of erystalle-chamioal research
should be eonsidered as being open to diseusslon. Exporivsats
oﬁ cnmm 40 not cenfim e doudled melomlar w of
senpeunis of this Sype.

uuny. with pH smousting $e 2.3-1. s, Wm

of the saturated series are formed with e Futie nye mz.
mmﬂﬁnwm,.mm ( 4n the case of matrim

%
salt). The suggsstel stresture of .un./n“wuwuf’.i

“‘mhmno

Procceding frem the abevs mum-. mlr osids |
of the saturated ssrien may be semciwd as potuts of lltlthl

anm.r.m.mu-mwamw

acosriing %o Wa/RO, (HgID, ), (HyX0y ) g(Wgh)n/, whewe R 15 the nen- |

metal clamamt forming the oomplex, u 18 the basieity of the

aeid which gerrespends %o 23, anl X is Me o W, Jour molesules

Wheosmany pamem o e
I ~‘t;r? RNV r - - J
; v . - “
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of HyX0 join direetly tetrahedros Re,. The othey dﬂ‘l n!.o-ﬁ

of HaX0, are eonmeted to one asetisr. In this ease the W." 5

ez bond 8 must be of primary impertanes.

_ nomomm-auomuoaw-u |
hoterepely ccmpounis refless the thhdnmxl

ths yrevess of to.-nu_ of thows sebatances, The dehaviens o«

vater ia the said eompeunis of seversl \ypesws swiied W
moans of 190%0p1¢ exshange With D20 Sad heavy CXYSR Waler.

V.I.8pi0e7n and Y.7.Bezyezkise (M) iavestigated the ” f

mwoﬁmm!uulm-mm> |
m%MzJantwn‘Cﬂm
Mnuoot-utunn-ut e tWmtungstate, The Meavy watey
mmmmu-mamvnmm « A
mnumumcmmmuuxmnim |
anount of heavy wadley of a kmew demsity. The mixture was bpt
for « fized tine 8% & eastast tempereture, follewisg whieh
the water was remsved from the salution and sedjested to SMand~
amd purifivation, Dus to the slight seludility of sedim
m-mu. there wes alvays preseat & selid phese oa the
botton of the reastien vessel. Yor tiis reasos the selutien.
was sarefully dvemntoed m-mmnm&. Auﬂhﬂn

appraisal of 1s0%0pie exshange was made dy seaswisg the m,f‘ff
of the heavy water hefars aad arter the expevimens; ¥he dontldyi -

umummwawn) W the flatatisn malded
mmmnqm '_Méﬂl.'[mhu
AR T I-U.uj/
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X * on the isetepie exshange between the Meavy water sad seliwm
. yaratuagstate. |

1 '

mtien purstsgriae, Tyemygnyy 27 g
. | mntwc'a 2%,
PR : W

tiem of aulun mﬂu of m-unm

¥
2

mm’-:' les tw Average
2 2993 Aty B Coa |
2 19260 2 7.12» 2 W8 .oko.S
3 2.00967 7.3127%0 B R WO ,-
" aosm eI 1 My . maton

u-uunnmm aunnnlu.. ﬁ“ct
hyiregsn proceeds at a high speed. Ferty ’C’ SIRY of She water
eateriag iato the composition of the whole of the dateh 15 ox-
changed 12 twe hours, although By the magnitute of selmMlity of
mm\m. the nﬁu_phu is suppesed %0 ecoxtain Wt
20-255 of the salt used i the experimest. ¥ho meMliNy of hyd-
rogen is nmtmtuumm an-.un-uxu
phase attaias 1008, i .

AS the temperatwre of m‘:. the rate of mo grovs
cnudornl!. uuhur'nﬁuumlunmtl? 5

l".-””\

| T i)
il

» » : : TR ’ ;
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melegules of water 1 ounuu nt o a ao-au Mun.

Part)y Wlnhl sediun paratungstate emshomges with
heavy water at a mueh lower rate. The produet of the mdﬁoi
Ba3o¥120,1.9.A820, Prejared ot & temperstare of 100%, dees
B80S exhidi} amy propensisy for mhna at roen tenpereture.
Beating the selution % 100% makes 2.6 melswalss of She water
exehangeable, Paratungstate Aydrates contalaing wates %o the
amount of 4. Hz0 and 2H20 4o not exshange &t uu‘vul hoavy

Sedim metatungstate was m a8 erdinayy ln-utc irase
with a sompesision, umdiu to -l.rdi; of Nagl 0y 309.650,0,
Its eapasity for exshange with bdv: water was deg yrencunced
thaa in paratuagstate (Table 8). AS reem m-m. 78 melo-
oules of water possess (xons mn.m exd exshange M u-
stanteacoudly. Hewsver, the remaining 3-3 melasules muedange hy
faz slewer. nuuxyu)th-mnnml:-puum
9.3 moleeulss of the initial hydrste. AS. 100%, heating for an
hour suffiees for & omplete cxehange of the Wade®,

R LT OE ann !
A
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Tadle &

@ ’ootm hoa

wter

Taemate, Fagu015. 9.65 K0

Texperature; 20%,

moot Gmdihf of exebenge Dritia - Ptisimiies oy
1 0.8610 5.99%5 3 71 ) L
X 14508 1550, ) o1 f 922 o3
) 1.69152 5.94939 168 6-3 9 748 0.3 .
b JoRSL 53509 18 "7 } L
s A SN 8.57961 9% | s ) B
¢ s.sm) 8.29535 3% » | ¥ f'
k

1

I- m dalytrated sediua -ouiuum. -.I‘Ou-b-llp. _
m-uahn-huhncntcﬁmmmhtu
exshenge. The -hu:twcrh;uum ia the mcorm
Gedpiration of sedim nutu’uu. of & Eng¥p0)3.2My0 eom
yosition, i3 very low, It is enly tuhg belling thas a sMghs
«xehange 15 recerded. This Sugzests the existenee of watew
hridges wideh eonneet the peripheral pars of the demplex anien
wish {ts strustural waits h“to‘ do@ in the nolouxo. ™
Weak-up of sush a Widge during dehydreatien of o sudstanse
cnmsnmmmundmvmhm. |

>

T e
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V.I.Bpiteyn and Y. .Baryenidan (21) stutied Laetepie
' mum heavy ukr‘ﬂm douteriun and aa
«mw—-npdmmnu-mcn the setwratet
' 08, 3Mg0.Pe0ge2AN03:3 N0, The mihed of pertarning the
muuuu was similar So She one deserided for plim nn-
tangatate. AS & tempeature of 20 %o, 33.9 mlssules of I,Oo
4.0, all She eambined water of she mud Mmm sonpound
proved 10 possess a eapasity for sxehange within She ssowreqy
W- (2 1.5 mols of Epf). The resells 80 $Meiaed
are A surfisient 99 oenfirm tbe assunptien yegardiag the
JRossasy of o tyoagly ¢osbined water ia the omplex, siniler, s
for instenss, %o the one eorrespeading W the atens of Mpdsegmm j;
of sals My, /P(Ngdy)¢/-Eps, asearding % Kielmi-Remabsin's i;

-, o e

formula, whiieh ure diffieult Se replsce, Ailmtf
n'c.ummnxmammu-w-t.nu |
mmu (87,08 1.7 mads) are exshaaged in en heurts
u-,muu—n-mnmm 8e prsisl
mu-or-uuunmmu.umw
mshlﬂﬁwunﬁﬁmm
ltluwnﬂu.mmunhxuﬂ R ‘
_ | mmmammdnmnanphm
\ mmnmmwwuwuum'”
| i, VIGpitan, BIatstem st V. Tealllav (30 wed
mmmmummn»—uﬁno“.
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degree of sxshange was coxtrollied mess-spoetvemetrisally. It

appeared that ab & temperstwre of 20°C sediuam paretusngstate

exshaaged with H,0M% net caly e exyem of 1%0 eanMasd ware,

s the whels of oxygsn eontmined ia the palt wnder iavestige~

tion as wall. AS a temperature of ”‘0. the twe phases of the

exshange took place in less than sa howr. MMW.

& considerahls frestioning of hesvy axygea mw ia t‘ll

oxperiments, whieh scommlated in the nntnamo exisn % a

ereater amoust them axticijated by distzidatlay. X% 35 werth

$ Mag that nerml méiwm tuagstate, -.n;.l,ﬁ @4 m |
exMM$ sued fregtioning. The suthors of the adove-eited
mwmtmmatuunmhx.lehn,;.

| Saagstate was $he stuse of greater asemmlation of Ngoi melee

- sules ia this conpouni. Thave are seme publishel data o the

fractisning of sxygem 1sot%epes, s for imstanse dwing Mpdwatisn

of semn 1088 in an aqueous smlwbien. A gemral mnw -

pousded (13), sceerding 4o vileh heavier stoms tand 80 assmmlate

1 Meavier molseulss during the exshangs. = v

' | < ammmmoumomnmm

f roveslsd by V.I.Spitaym, A.V, Lapiteky, R.I.Ahku. D.Nishenov

and V.A.Pedoliin (1957) in She ease of polyalebates sad ~fan~

talates, n-vum- watar was subjeeted to wahe g9 a8t

| peratare of 95°6 vith the following sompeunts dilwbed in §%1

o | selim pentatentalate ~6.583g0. P04 . 09,1020, Mdlwn hematan-

| mm.’.m,omﬂuz?.pm-mwg |
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= 9.928800.778,05.26.1H,0, pesassiun Mxanishate ~
790AK20.01320,.22.1H30. and potassium metaniodate -
0.96K20.M0205 4. 36Hz0. . The method fear earrying sut the experi-
Ments and Saking the measuremsnts was sizilar to She ene

) descrided adove for sodium raratungstate.

In the ocase of she uou_u- under investigation, equili-
brium was attained in 5 bours, sorresponding %o equidistride-
tion of omhottun the heavy oxygen water and all the niodate
Snions sombined by exygen. In tho_ 0880 of tamtalates, an aiddi-
tional Phencmenca was diselosed, namely the frastioning of
oXygen-18, teading %o enrieh the salts with the isetepe of
OXyg*R. It i3 possidls that the greater MASS of tantalate
anieas, as compared with Riebates, «xercises the seme iafivenss -
%8 has been noted i the esse of Paretungstates.

The remlts of she experinmeants dovwted %9 o sSuly o Mn-» ::f;..
0%n and exygen exshange lead %0 the oonalusion that uto |
SquoPoly and Meteropoly eompounds all the Mmuaﬁn |
atoms are well sapadle eof SxXchanging with D20 mad heavy exysem
water. This does net preclude that ia the sald eomplex anions
ﬁonmmhlmm along severa) different ferns of
nuun_uu. though with appreximate energios of dYoud. 4
Further, mere detailed stuly of the kinetlies of hydrogea exehangs
13 bouad %0 elarify this peint, A% any nto; the sugpstions
»t forward %y & aumber of i nvest igators regarding the existease £ |
of pertismlerly firmly somdined atoms of Aydregm 1a the salens - ﬁ .

R R m—-—j
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«mplxu nwuumm-mmmcwm
xperinsats wp andus ted o8 isotepie exshangs.
' A‘mmmummmcmm
mmcmumdmm.-uwumntuo“
papor and his assesiates m.u).mmm-ommm.
part of the water Mdznmuu-ﬁuOMh e
wye. ? als testifies 10 ke faet that wnder oortein coniitiens
mmwummmmn-,fubw
nnuunumuaw, Sse to the sommin atems
of oxygeR. mmz.;-a.umuummaoun '
aifrieuls %o remove from aguepoly ead Mter apely ma.{a-
‘-uruwhmnol’mlnmo-luwm |
m.m-wmuuuoummmcw
sgid (for instames, m,, , 810,4°). In aquepely sempounis 1%
servesponds to the radicals of the ipner nlcro hydvessaiun,

»cnmunu»ouuumuuummr‘.}a
melesules of water also splis off ia parss. In ssme hotewepely
sonpounds the last amount oru-wuurmumo.u,o.
Moemmhono mnu- ato R, n-;nunull st
Wummuncmmdmonﬂmnth‘
aeld forning the camplex. |

An impertant esmslusioa suggems iteelf frem the paeyoncd
mt-nm.m.«nmm—m—dt
wuumuuuuumucnommm
ucmoo-pu- untmumuams«nmtu

|
[ TR [
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data on the possidility of edtaining h-m salts of Mgh
swstitution in acocordance with formulas which follow from |

the conceptionms of Mielati-Rosenheim, Some researshers (26)
have notadly, attempted to prove that during the gradual ccmi
of alkali, me¥mal saits of heteropoly aelds are transfarmed imte
salts of nigh substivuon, as for example salt NayRy/P(Vg07)6/
whieh is tremsformsd into salt KayHy/P(Wy0,)¢/ and se on wp to
Ka7/P(¥207)¢/. There 1is no deubt that more light should be
throwm on these points, with new metheds of investigasien
employed for the purpose,

" V.1.8pitayn and R.A.YaWrikove (27) wsed traser atoms fer
studying the iatersetion betwesn domdle-replaced sodium of _
yhosphetungstate of the saturated series, m,b.r,o,.mj'.'-l,o' |
ad macoessively added smowmts of HaOR. A sample Of the Adeve
salt was tagged by means of P32, The desemposition of seifua
phosphotungstate during the action ¢f RuOE, attanded with the
®1itting off of phosphate and stamdard tusgstate, was establish-
o4 by means of two methods (Table9). When the first method was |
applied, the product of the reaction was precipitated threugh ,
the effeet of quineline acetate, The free phosphate remained is .

- the solutiom. The use of tagged phosphetungstate made i$ pes- !
sible te ebserve the prosess of decompesition by the grewth of
astivity in the filtrate or its deersase in the residwe. The

seocond methed was based on the }ut established Wy the iavesti-
gatars thaj there was no isotopie exchamge of phespherus detween
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Pomhetungstate aad sodium phssphate. Taged phempiate,
NagiPO,, wWith & knews specifie astivity was added $0 alkalined
sslutions of stadle sodlum phesphotungstase,  Mixing of the
tagged phosphate lons with the loms of phosphate fermed duriag
$he desompositionm of the heteropoly compound results ia the
fallowing: the reverse process of forming heteropoly hlcll.
csused by adding hydrochlorie meid snd heating, coeurs already |
with the mmotmmqm mamum
tion which had Saken place was ealoulated by the deerease ia
the specitie utlvlty of the phosphate added after the separe~ |
Slea of Sw salts in e aeid solution by precipitating m“
phosphotungstate. The esinciding results of mlyhc the ho

aem i

LA R e e

| motheds point %0 the faet that the desanpesitiom of T

: Phosphetungssate ;nu Phesphate and solium wungstate begiis with
M emounting %0 6, after She addition of 5 mls of Mol par )

mel of douhle-substituted seit, Gomplete decomposities of the |
heteropoly anion sets in after adding nou”ullotuhnm

1 mol of phesphetangstate. *
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1
o;:
33
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5

|

212 2.4
3112 2.9
M1l 36
611 S
731 B 7
?:1 7.8
2112 1.5
- N DR X
2731 ',,o

GUGQurnuo‘p

69

2.0

».1
6.2
95.1

i

A

In acsordsnce with these date, the chamdonl mnalysts of the
f. mutmmmorrntcx-nd“ululn
; \riple-sudstisuted setiun phesphstungatate, ;n,o.r,u,-u,d
~ a,o.ummtumbhunormmlu |
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g,

.Wﬁ’l/‘ 3.2"‘°mﬂ£' formed in this .mc MO.

caustie soda t«u oven in small qun.uu“n‘ Moduess a pertial |
desempesition of the heteropoly anion amd brings adbems iss tnu

itien %0 a Sonpound of the uasaturated series, bus dees ne3

Produse salts of hligh substitaid ea, R
Bubsequestly V.I.5pitaym, I.D.Xelly sad X.8.Bashkireve

(1957) iavestigated in « simllar way the ilo’hm oxshange

of silieea between potassium -mmnu; x.o-uo,-m .

Mi20 And She gal of slliele asid tegged Wy memns of e -h-i-

1ved 1setepe of s1lieen, 31399y /3 & 2.8 hewrs). Fisely grewst

powder of roek erystal was irratiated with newtvens {2 ox arualeg

reastor for a day. Fellowiag this, the preparation was fused
With eaustie seds. The silicate s edteined vas desenposet by
rimehlorie ail. The gl of the alliels asid wes weaked of
ke inpurities by "‘_"““.‘ desantations. The ht‘nu of tagged
' silieie asid were delled for AR hour with S he imitia) ‘Wn
of ”tuqlu silicotuangstate as well as wish uﬂ&n‘u otu-
oupound, whieh had been prelintinarily unmm-n |
mlormmq soda and drowught wp % uoqnmmnho
of PHE. The selutlions wers then seatrifuged, the centrifugate
WS Geldified and the slighily soluble cesimm of siliestungstate
'u'mob-unu. In the ease of parsial deconpont thoa 61' the |
heterepely saton with an izerease 1n the 3 of the nelim,
Fedleastiw silieen penstrated fato 1t due e fsstepie mu.... |
S84 ves fized {n the aaton dwring Whe actdifieation of tne
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"
pelution. The nature or utoruﬁon betuean the inisial sal

added caustic sods eould thus be judged By the aetivity

and the cotunsstate. The results

of the isolated residue of cesium sill
are given in Tadle 10,

8.1

nmuuautnh-mcmm~.mm'lu
o u“u.mnw'f

“‘ l.&.ﬂnﬂn (“} p.
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tution salls %8 take plase, xtmumwu
assuning mt uumul nunm otnpounds of the sils~
eodesitungstato 5730 or tieir Scuble salts with & tenderd
angstete are formed in Whis ense, A'mdccinn lon-’o‘ll--“
t10n of petassiun silicetungstate 1s reserded with pu smewnt-
ing % 8, wvhen Li§ appenys %0 am inte anim p s

Wh‘MﬂlttﬁWM'iﬁMlﬁlﬂh‘“ '

8 esasiderally greater muuwammam

'uﬂ.mncnmuumcmm«mm.

The abeve remlts make ey mmnﬁh e n-uuw
'dmmunnnmnuummm
m-mmn-u-ummm-xuucmw
povition. umwo.unw.mmuuueu
Mhtm. refexred % ia various umnmu. m
mWQMtum e
o Mohr-ﬂnummnmtorum“
mmm-mun-mnammmm
uzumummmmmnm. nm-m
Mmmnnnomdbyw.nm |
m«nmmummummmh
ol heterepely eoipouids. L o
. YIsWwm "l 2.A. fercheninve (9) n-udmxmh
Mcorunnaum imnluauouumln
wes, umvnuu-m mmu—nmm
with varieus v-xn-n)l (1-’3 Aed} ’.“n. m-mmu»
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’“.‘

sent, the phesphotungstic aeid was presipitated as a muta,\‘
salt (potascium silisotungstate is seludble), Ne adseryiica was
ressrded of the redioecmponsat oa the Mu phosphetungstate
residue, With JH amounting % 1,5-1,.8 snd s temperatuve of
zs'c, th-m”nc“tomm‘ctww

208, irxespestive of she time of iaterastion (rengiag frem §
mimsutes to 240 heurs) (Tahle 11}, It might be suppesed tat el
.mormm-memummmuupm
of participating ia the exchange, Boiling malms i poasidls
hmumdm«dm:ohmhim!udum

1a 16 hours, Ia this ease a partial desumpesitien of She eem-
pounds slresdy appears %o tals plase, With ) amounting %
b.H,'f. the exshange preceeds at s faster pete; alout §04 in

§ mimutes, and 1905 in an bour's time (Table 1), Rvideatly

the products of mun deconpesitien of the M asids
exshange tungsten atoms with less urmuw.

nnuot mg«ln.)ln mnmm.

OI LN

m Yolling : xo‘ o‘,o
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Puration of 'ﬂt.t-"' mu"otm“q
SEperiyeat  polnVioh '

$ min, Ah SR.9} A0 (averege TR}
Lhowr  Aeh  219.0; 85.5 (average 182.8)
240 hours A7 9433 100.2 (averuge 97.8)

The delustion sbould be male from the aleve experiments
timt the isoteplc exshange of sddmda of the imnar Sphare de-
mwhuro’olyuialmt&om ﬁom '
ineresses during the partial tmauﬂa or hmply
™ umormmmmnmmm
tavestigated &8 grester detall By V.I.5pi%ym sad Y.Z.Npbew
snys (88) ‘omttum-mcmwww
mmsmuu tagged with. mtn. !‘ m
m«ntonult in mtuﬁolﬁmmp”»
pounis, such a8 mmmnh-. ™ mu
were arried owt in aa asid melius at ma mm-. |
Phosphetungstate was prni)ih“l as o Mudu miy (e
similar salt of siliecmelyddie aeid tismlves easily). ‘l
results of the sxperimeats are showa ia Table 13, o
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m and -Wun oon Srat n unm
sclutions; 0.0 1/113 taparRero; H‘cs mb‘

v

| uun-muux.tucmutn’n.m

“mtcmmuu-umhwm
ing. umem-m-mnmhthmﬂ
Murs. Thea s 1a @ SWWS laweese 1a Ve dapes ot @ |
Mutm mmuum¢mc»~w
ohn-«»-m.u-m-n»mmpmuu.mu'
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o by

216 hours respestively. Therefore the Swrve mm R
sourse of exchange {Fig. 13) is ef & stage-1ike aature. is
peints % %he asu-oquivalence of e of Ladividual w
ioms hlﬂoﬁohﬂdmlrnhu ad Mhtblm -
shas she immer uhn of th,olr escapeunds s & ulﬁm
strueture. The lhrm u:m ia the dogree d‘ m’“
exshenge &t definite intervals of Sime seens (YR ) uu_ul ki
te the begluning of exshengs in a new layer of sddenis, lm-
mmmumamonm s ;
| he results of the enperimesss on isetepds mo m IR
alse in aseordanse with the assunghicns stated aMOW u—uhl B
b6 Srustwre of hevaropely aanleas, 730 medesulad of & mtal
asdd, added direstly %o She saisn of & nem-metal. nll. “ h‘ ‘
coudined mere fizuly tham Whe others.

Interesting results have boen obtained Wy sbulying e
tsetepis exshengs detween phosphetungstates of suburated -t &
non-saturated series. The Gxperimats were e with JE ensust- 7
ing to abewt ), &b yoem temperature, The OWPSS otm | i
was econtrelled by presipitating Pl'lrb-m& - potans
siwm salt. The eeryespentiag salt o« Inteophoophatengiiis asdd “
is umu‘ The remilts of the experiments are given is Tedle | gf
. nxnmwmmomwuumum. ’;
whils botween two saturated mmw honuﬁnb-
Sungstate - silicemslyddie aeld) the degree ofumshenge 15 68
uuumm.mm,mu«wn mwm
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! xmumawxmummccowm
muoumuumuum Mﬁm-fﬁo

iuner sphere in the hwqouuha

m mun u um-x umum o.n ./m
. jampereture) O g3 iy 2.9,

.23 s »
M
1 10.4 10,2 125 18.3 17,7 129 2.2 u.a %y na
] 1.2 3.3 1.8 19.h 17,5 14.8 1.4 RS WO n.1

A@ 10,8 10.2 121189 17.6 u.: TRI R T

-,
[t N

WI m D MII th m w

qg ¥

£

ormmmuuotmwimmn_g
resdits. mmm.mwmmmmw- .51
sphotungstate « mm-m.muw
phosphoxie m.ﬂmquqw
wid. AL the shove-cummreted phocpheres oemtelnisg mmpemats
| wize tagged by neans of P%, uwmunm.mg,;
silieepungstate of the satamted saries $eed nod uu-— L

pidh 'ﬁ“-"—.g;’f‘r
LT
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FoR
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‘mnﬁunnﬁﬂddn&onﬂ mmnp ’
mnumm-uumm&mnnm“ |
emmmmmuuuqumxwm«mmm
polyln&ou.

| m-muusnunomuanﬂdmm
unhWﬁoaoﬁoh‘kMMd

qeopoly sampounds oa the ome hand, and Mm.
on the other, Pxnnuu from measurema ts m h Rems of

the method of self-diffesiom of the moleoulay nﬁ‘u ot QI.-
state ions farmed uthouhucl with Mouﬂlm“lo
:muux.mmm“m My |
y:mottumuo-cvm-,"»v,ou"mu-(ua
vater nediwn, muhamuommumm
nnnmonuuummm. nummam
agwpely anieas eontaining oouiumoul mmmhu
nmnuump!u-tutu- nh.hm.m“h
w-mmﬂsamuutmu.wmm
state lems or, fimally, métatungrtats lons ane m srete
uatis of hetercpoly amiens.

V.X.5Mit%uya aad I.A.!bnhhﬁ (,) stuiled the Mﬁ.
mumuumuummmcnss
el some Meterepely sempownds mh-dnmo-;/
Biwiatre/s LiNg0, aad medizn phesphotungotete, WeR/Wiq

[ e IO LT S . R s

T AT L

Mo, snd sedlun phosphotungstate, W“h”l,w
mummnmmmm. mwu

‘ Approved For Release 2008/03/31 CIA RDP8OT00246A003300350001 6




- I " PR Shae y 3 v DR A Sty p

Approved For Release 2008/03/31 : CIA-RDPSOT00246A003300350001-6

hik Qm_ S b

i&;;;
' precipitated 88 & alightly umw -n. et silieetang- ;

state &8 & sesimm sals, ru-mn—uunmu

myle, ceslly cxsiaages wungsten Wk the Yo heterepely om-
pounis wnder investigatisn in a en esid medium, Iﬂlﬂm

mua.sm.u.mmo:zs‘c.mmm -
w-wmmmauuumumnmc
n,'bunrwm(bﬂr)- h:mlmmw
-nunumuuuun:mmu.uuu .
yetard the fermiien of aguepoly cempounds, mnmw
6.1.mmchmwnaﬂmm
(Tadis 13). muuotuut.cmmu-wptﬁ??
mnmmt. | |

LY Uwree L8

§ uda.

iwa A . T m'""
Shbewrs BRI (mhn.u

. mmnmu- n-uuu-un mmmm
i ‘ | | | ‘ rhr? {n?‘w’- .

¥ -_,v.,’_ L
- P
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-humlmutmmeiﬂwm m

difieatien of selutions of standerd tusgstate. This 1éeds %o the -
assuaption ununm, u-um.mumeuo .
W wiik seuu MM& U( - Nllﬂd
munnhmmmuuﬂmmux.; o ]
(aﬂ.mm‘mgmumm»cm
syoet aad amomts %o 85-904 in an héur's wime; wu.
tageed Witk vwgstenl®S et tsolaced fvem e pmuwm
Sterts emhanging Wth dhomphotungrtate o5 & moh S1ONE Jese g
ﬁumuumumunotn,-v mnums,u
exshange emomats ealy to 206 in 24 dowrs, =
nmuwmtmmmw
shangs of tungsten botween an sasdtried mq‘

A‘Wﬁ/ L3

1.0.““&”&&1-“:&&“”* S
- muumugmaumomcmum
o= the Ssvtepis exshange of tungsien between PhosphPius

8eid sad fasged sodiun motatungstate (9). WA pmg ,j"r;;?';;
1.).muummﬂumummmx
uutm.m:mnmmumunmiﬂNﬂ).

IR 8 1088 aeid nediwn (pR ot §.3), tnmmm.
um. unmu“ummum«m
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' i-mn sudbstaness. The above experimmss uw st e
asture of doad of the imner sphere addondn in the uhhl(tuto
eaion and phesphetungstie asid is @uite different, Nessitly
there are differences also is the chemisal strusture of Soum-
4imatios smions.,

um.mmmmnmm«m.”. 3
Y.2.0pi02yn sad Y.I.Bykevakaye (38) stelied She sute oF uninc-
of mlybiemn betwoen oa aaidified seluiten of Maghio, ad
il phomplenslyMiate. The sowrss of the iseteply ewshangs
-amwwuuuunumuummi
MW&. mmmunmuz
.un-mun-mmm-nymam C,

"‘iﬁuw]-‘?hh b..; kJ F‘

| | | aw* 4! )
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md",thuhnom.ul“tm e
omm-mnmm:mtmmwmh
thg_WNMnnlmnnglw-ﬁl the
Tirmmess of the tungstes bomt i thghhosphotungstate salse.
The sdeve results of the experimants ea isetepis exshange
lesd 10 the conslusion that the raratungstate lea and the mete-
Sungstate lca are hardly -Muu"&u of Materepoly saless.
I$ is mere likely that tais nhhﬂn«ly’h!"iyt-“o
uwm.umanhwuwm e
follows frem the paper by V,I. Spitaya md G N, Pivegeva (1)
mtaautmmothluﬂo mammm
uh.u.nn'n‘nuuulm“thlg e
Thus, pReceeling frou the results of the pewrlin
oarzied out My other l.lvutuucu. ndldu'ﬁquﬂ
aow data from physical and shemieal Mu.“hﬂ””
nmuummu-umxmuuu-mm
poss iy the mest intricate mumuuwa orm‘ P
complex pempeunts, '#;a;i"’ifﬁ"
u«mwummnnmmkﬂl&

.mmnmummuwuumm,'

nNﬁMhmhvﬂnﬂhnhﬂchﬂ.Mﬂ
m&womm mmcnm:mum

®osalste 1n establisking beals betwosm the srestures of Mteree [

MLy cenpounds iz solusions -uhtm”.“m
then o reeliymeal 'ntmd.v. | .
Lok m‘;{:{;

E us\ Ua PR v

e imi e i o BRI T G e o ey R A i
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m 1. Blagrem of dsvise for stulying the self-{iffusien of
phosphate md tungstate lems. | '
1) Class sspillavies, ianer dimmstez 0.8 mm
2) Plexiglass heldewr
3) Plexiglass suppers
&) Stepper- holder
Fig. 2. Pelarography against the backgrousd of nEmm
1) 2.0:1077ue1/1 B w0, .20
2) 1.7°20 nel/) Wayowy g0, , 20ML0
3) 1.67°1074m01/3 e, 0¥, 0,1 -MEg0 (428 selutien was heated a
far 8 bowrs %o delling polst) LE
A) 4,180 mad/1 Mgy 014-20050 . Sensitivitys W
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3) 3.08:20° m1/1 Bag¥ 015 200, BeastviviST W
¥ig. b LiGAY adsexpticn mpestre,
1) 2.5-20" mel/1 Maghe, - 2Ryg0)
2) Presh solntien 1.5.1079mel/1 Muyg¥ 40y RS0}

Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6 |




ot

Approved For Release 2008/03/31 : CIA-RDP80T00246A003300350001-6

- 8-
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